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COLOMBIAN PETROLEUM POLICY 
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By Da. Epuarpo SaAnros, President of the Republic 
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(Exelusive statement to World Petroleum—Bogota, 20th August 1938) 


THE policy of the Colombian Government 
with respect to the development of the hydrocarbon 
and in general with the subsoil resources will be 
none other than to combine the dictates of justice 
and consideration of the legitimate rights with 
the firm defense of the Colombian interests. 

Certain thinkers viewed the countries of the New 
World as a semi-colonial type, referring specially 
to the exploitation of the natural resources, holding 
such views from conditions of former times, now 
definitely vanished. There shall not exist again 
among us that type of semi-protectorate under 
which the might of capital or of outside powers, 
places the country in a subordinate position, more 
or less precarious. Foreign capital will be welcome 
among us but only on a basis of strict obedience 
to our laws and authorities and faithful respect to 
our national sovereignty. 

The intervention of the State in the progress of 
the economy will not be, nor can it be of such a 
dominating nature as to constitute a hindrance 
that may render difficult or menace all initiative; 
but one of cordial cooperation, defense of the per- 
manent interests of the commonwealth carried out 
with a criterion of sympathy and respect. 


EL criterio del Gobierno de Colombia, en lo 
que se refiere al aprovechamiento de los hidro- 
carburos y en general a las riquezas del subsuelo, 
no ser& otro que el de combinar los dictados de 
la justicia y el respeto a los derechos legitimos 
con la defensa incontrastable de los intereses co- 
lombianos. 

De paises de tipo semi-colonial, en cuanto a 
la explotacién de las riquezas nacionales se re- 
fiere, calificaban algunos pensadores a los del 
Nuevo Mundo, bas4ndose para ello en situacio- 
nes de otras épocas, desaparecidas definitiva- 
mente. No ha de volver a existir entre nosotros 
ese tipo de semi-protectorado en que la fuerza 
de capitales o poderes extrafios colocaba al pais 
en una situacién subordinada, més o menos pre- 
caria. El capital extranjero ser4 bienvenido entre 
nosotros, pero sobre la base del estricto obede- 
cimiento a las leyes y autoridades, y el respeto 
constante a la soberanfa nacional. 

La intervencién del Estado en la marcha de la 
Economia no ser4, ni puede ser, tutela imperiosa, 
ni menos traba que todo lo dificulte o amenace, 
que coarte toda iniciativa, sino cooperacién cor- 
dial, defensa de los intereses permanentes de la 
colectividad, llevada a cabo con un criterio de 
simpatia y de respeto. 
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EQUITABLE COLOMBIAN OIL 
Drafted by Teehnieal and Legal Experts 


By Dr. Jorge Gartner. Minister of National Economy 


In August, 1938, Dr. Jorge 


Gartner, Minister of National 
Economy, Granted an Exclusive 
Interview in Bogota te World 
Petroleum’s Managing Editor— 


He Reviewed the Oil Laws and 


Touched on the Desirability of 
Further Development of the 
Petroleum Industry in Colombia 


—The Substance of This Inter- 


view as Appreved by Dr. Gartner 


Is Reproduced Herewith. 


Everyruinc concerned with petroleum 
concessions in the country is established 
principally in Law 37 of 1931, which was 
complemented by Law 160 of 1936 wherein 
various points were clarified and amplified 
and where there was defined in a special 
manner what constitutes private petroleum 
property. 

Considering that these laws were fully 
discussed with the participation of jurists 
and technical experts, both national and 
foreign, specialists in all the aspects which 
the subject offers; moreover if it is con- 
sidered that before adopting said statute 
the legislation of all the petroleum produc- 
ing countries was carefully studied with the 
expressed purpose of adopting measures 
favorable to the development of this in- 
dustry, one must necessarily admit that 
the fundamental petroleum law in Colom- 
bia embodies most serious thought and 
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offers guarantees seldom enjoyed by entre- 


preneurs. 

Copy of these laws, all related legislation 
and regulations will be forwarded to anyone 
interested upon request to the Petroleum 
Department of the Ministry of National 
Economy. 

The principal features of this legislation 
are as follows: 

Any natural or juridical person may 
acquire in an exploration and exploitation 
petroleum contract up to 50,000 hectares, 
other than in zones of the eastern. plains 
where the area may be as much as 200,000 
hectares. Transfers of concessions are per- 
mitted to the same person up to 50,000 
hectares in the first zone but such transfers 
may not be made to foreign governments. 

The period of exploitation is thirty years 
which may be extended ten years. For 
exploration three years are allowed and 


LAWS 


* Left: Dr. Jorge Gartner, 
Minister of Economy in 
the Cabinet of Presi- 
dent Santos: The Co- 
lombian Petroleum De- 
partment comes under 
the direction of this 
Ministry, has _ recently 
been reorganized and 

is now intensely active 

in handling’ applica- 
tions for concessions, 
drilling permits. Oppo- 
site: a@ monument on 
the road from Bogota 
to Cucuta commemo- 
rating the Battle of the 

Bridge of Boyaca which 

occurred on August 7. 

1819, sealing the inde- 


pendence of Colombia. 


may be extended six years. The period of 
exploitation commences upon expiration 
of the exploration term. 

The contractor is required to pay the 
Government from 10 centavos to 2.00 pesos 
per hectare per year during the explora- 
tion, and the exploitation requires a pay- 
ment from 11 percent to 2 percent of the 
gross production, according to whether the 
distance from the maritime port of ship- 
ment is between zero and 900 or more 
kilometers. 

Processing of gases pays a royalty of 
1/30th of the amount of natural gasoline 
extracted, or a payment of 5 centavos per 
10,000 cu. ft. when sold. 

Every contract for exploration and ex- 
ploitation of petroleum with the Govern- 
ment grants the right to construct the 
necessary pipelines for the concession. 
There are no taxes nor special royalties on 
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EQUIDAD DE LAS LEYES PETROLERAS 


COLOMBIANAS 


Proyectadas por Juristas y Técnicos Expertos 


Por el Dr. Jorge Gartner. Ministro de la Economio Nacional 


En Agosto de 1938, el Dr. Jorge 
Gartner. Ministro de la Eeono- 
mia Nacional. Conecedié una En- 
trevista Exelusiva en Bogota al 
Redactor en Jefe de World Pe- 
troleum — El Dr. Gartner se Re- 
firié a las Leyes Petroleras y 
Mencioné la Conveniencia de 
Continuar Desarrollando lia In- 
dustria del Petréleo en Colombia 
— A econtinuacién Reproducimos 
un Resimen de Dicha Entrevista 
Segan fué Aprobada per el Dr. 


Gartner. 


Topo lo concerniente a concesiones pe- 
troliferas en el pais esta determinado de 
manera principal en la ley 37 de 1931, que 
fué complementada por la ley 160 de 1936, 
en la cual se aclararon y ampliaron algunos 
puntos y se definid de manera especial lo 
que constituye la propiedad privada del 
petroleo. 

Si se tiene en cuenta que estas leyes fue- 
ron ampliamente discutidas con interven- 
cién de juristas y técnicos nacionales y ex- 
tranjeros especializados en todos los aspec- 
tos que la materia ofrece; y si se considera 
ademas que antes de adoptar dicho estatu- 
to se estudiaron cuidadosamente las legisla- 
ciones de todos los paises productores de 
petréleo, con el A4nimo de dictar medidas 
favorables al desarrollo de esta industria, 
es necesario admitir que la ley fundamental 
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de petréleos en Colombia esta revestida de 
la mayor seriedad y brinda garantias poco 
comunes a los empresarios. 

Estas leyes y todas las disposiciones con 
ellas relacionadas se remitiran a quien ten- 
ga interés en conocerlas y las solicite al De- 
partamento de Petréleos del Ministerio de 
la Economia Nacional. 

Las principales caracteristicas de esta 
legislacién son las siguientes: 

Toda persona natural o juridica puede 
adquirir en contrato de exploracion y ex- 
plotacién de petréleo hasta por 50.000 hec- 
tareas en zonas distintas de las llanuras 
orientales, en donde la extension puede ser 
hasta de 200.000 hectareas. Los traspasos 
de concesiones sélo se permiten a una mis- 
ma persona hasta por 50.000 hectareas en 
la primera zona; pero no se pueden hacer 
a Estados extranjeros tales traspasos. 
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El plazo de la explotacién sera de 30 afios 
prorrogables por 10 afios mas. Para la ex- 
ploracién se dan 3 afos prorrogables por 6 
mas. El plazo de explotacién se cuenta des- 
de cuando termine el de exploracion. 

El contratista pagara al Gobierno, de 
$0.10 a $2.00 por cada hectarea durante la 
exploracién, y en la explotacién pagara del 
11% al 2% del producto bruto en el puerto 
de embarque, segtin que la distancia al puer- 
to maritimo de embarque sea entre cero a 
novecientos o mas kil6émetros. 

Los gases pagardn una trigésima parte 
de la gasolina natural obtenida o cinco cen- 
tavos ($0.05) por cada 10.000 pies ctbicos 
de gas vendido. 

Todo contrato de exploracién y explota- 
cion de petréleos con el Gobierno da dere- 
cho a construir los oleoductos necesarios pa- 
ra la concesién. No existen impuestos ni 




































the service given by these pipelines. Con- 
tracts may be made for pipelines by non- 
exploiting companies, in which case a tax 
is payable to the Government of 2% per- 
cent of the value obtained by multiplying 
the number of barrels transported by the 
prevailing tariff for the pipeline. 

Petroleum contracts grant the right of 
eminent domain over private lands which are 
necessary for the benefit of the concession. 

Concessionaires have the right of exercis- 
ing eminent domain which is indispensable 
for carrying out the work of the concession. 
In each and every case the proprietor must 
be paid a just indemnification. 

The establishment of refineries is free but 
it is necessary to obtain a permit from the 
Government to construct these within a 
radius of 20 kilometers of certain maritime 
ports. 

The petroleum industry is exempt from 
departmental or municipal taxes also from 
the national river tax. Crude petroleum is 
exempt also from an export tax and from 
any other tax of special character. 

Among these taxes the principal one is 
levied on income which taxes net profits 
that the petroleum companies may obtain, 
the same as is applicable to any other in- 
dustrial enterprise, in a progressive manner 
as indicated in Law 78 of 1935. 

Concessionaires must comply at all times 
with the social laws in force, insamuch as 
these are considered for the public interest. 

Within the country there are private 
petroleum properties which the State rec- 
ognizes and respects without lessening their 
rights. Private owners may negotiate freely 
the sale or exploitation of such petroleum. 
The State limits itself to the examination 
of the titles and to collect, once petroleum 
is exploited, a tax, ranging from 7 percent 
to % percent of the gross production ac- 
cording to whether the distance from the 
maritime port of shipment is between zero 
and 900 or more kilometers. 

There are established in Colombia various 
important petroleum companies such as the 
Tropical Oil Company, the Colombian 
Petroleum Company, the South American 
Gulf Oil Company, The Texas Petroleum 
Company, the Richmond Petroleum Com- 
pany, the Shell Petroleum Company, El 
Condor Oil Company, Socony-Vacuum Oil 
Company, Andian National Corp., Ltd. 

To date only 1,750,000 hectares have 
been granted and from information in 
recent publications it is known that there 
are companies which have given orders to 
their representatives to obtain the greatest 
number of concessions in Colombia. 

At present the Tropical Oil Company ob- 
tains an annual production of 20,000,000 
bbl. of petroleum and the concession of the 
Colombian Petroleum Company has a 
gauged initial production of more than 
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10,000,000 bbl. of oil per year with less 
than 30 wells and_ with the circumstance 
that there are wells with potential flush 
production of 8,000 bbl. daily. 

There is a vast area of prospective oil 
land in the country which awaits explora- 
tion and investigation to ascertain its 
potentialities and it is therefore timely to 
request concessions. 

Once a contract is made it cannot be al- 
tered but by mutual agreement. The Gov- 
ernment of Colombia maintains an un- 
interrupted tradition in the fulfillment 


of its contracts and has in the organ- 
ization of its Courts an absolute inde- 
pendence from the Executive Power and 
thus the Courts of Justice may pronounce 
judgment against the Nation to fulfill or 
indemnify whatever damages that may be 
suffered. The expressed will of the Govern- 
ment is to fulfill faithfully its obligations 
without search for subterfuges which may 
place in the least doubt its seriousness and 
good faith. Likewise it demands an honora- 
ble and clean fulfillment from the persons 
with which it enters into a contract. 
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regalias especiales por el servicio de estos 
oleoductos. Se pueden celebrar contratos 
sobre oleoductos cuando se trate de com- 
pafiias no explotadoras, caso en el cual se 
debe pagar al Gobierno un impuesto del 
2%% del valor resultante de multiplicar el 
numero de barriles transportados por la ta- 
rifa vigente para cada oleoducto. 

Los contratos sobre petréleos dan derecho 
a la expropiacién de las tierras de propie- 
dad privada que sean necesarias para el 
beneficio de la concesién. Gozan los contra- 
tistas de las servidumbres que sean indis- 


MARCH 1939 


© Scadta 


pensables para la efectividad de los trabajos 
de la concesion. En uno y otro caso se debe 
pagar al propietario justa indemnizaci6n. 
E] establecimiento de refinerias es libre, 
pero es necesario permiso del Gobierno para 
estabiecerlas en un radio de 20 kilémetros 
alrededor de ciertos puertos maritimos. 
Toda la industria del petréleo esta exen- 
ta de impuestos departamentales o munici- 
pales y del nacional fluvial. El petréleo 
crudo esta exento, ademas, del impuesto de 
exportacion y de cualquier otro impuesto de 
caracter especial, pero los impuestos de in- 


dole general distintos del de exportacién si 
deben pagarse. 

Entre estos impuestos el principal es el 
de la renta que grava las utilidades liquidas 
que obtengan las compajiias de petréleos, lo 
mismo que cualquier otra empresa industrial 
en forma progresiva de la manera indicada 
en la ley 78 de 1935. 

Los contratistas deben cumplir las leyes 
sociales vigentes en cada momento de la 
concesiOn, pues estas leyes se consideran 
de interés piblico para los efectos de su 
aplicaci6n. 

Existen en el pais propiedades privadas 
de petréleo que el Estado las reconoce y res- 
peta sin menoscabar sus derechos. Los pro- 
pietarios particulares pueden negociar li- 
bremente la venta o explotacién de ese pe- 
tréleo. El] Estado se limita a examinar los 
titulos y a cobrar, una vez puesto en explo- 
tacién el petréleo, un impuesto del 7% al 
‘2% del producto bruto segtin que las dis- 
tancias del puerto maritimo de embarque 
sean de cero a novecientos o mds kilémetros. 

Hay en Colombia varias compajiias 
importantes establecidas como son la Tro- 
pical Oil Company, la Colombian Petroleum 
Co., la Texas Petroleum Co., la Socony Va- 
cuum Oil Co., la Andian National Corpora- 
tion Ltd., la Richmond Petroleum Company, 
la South American Gulf Oil Co., la Shell 
Petroleum Co., y El Condor Oil Co. 

En conjunto solamente se han concedido 
hasta ahora 1,750.000 hectareas, y por pu- 
blicaciones recientes en revistas extranjeras 
se sabe que hay Compafiias que han dado 
orden a sus agentes de obtener el mayor ni- 
mero de concesiones en Colombia. 

En la actualidad se sacan 20,000.000 de 
barriles de petréleo anuales de la Tropical 
Oil Co., y las concesiones de la Colombian 
tienen en aforos iniciales mas de 10.000.000 
de barriles por ano, con menos de treinta 
pozos, con la circunstancia de que se han 
encontrado pozos con una produccién de 
8,000 barriles diarios. 

Hay un vasto campo en el pais de terre- 
nos que tienen indicios petroliferos en espe- 
ra que se hagan las exploraciones y cateos 
del caso para conocer su potencialidad, de 
manera que es oportuno solicitar concesio- 
nes. Celebrado un contrata no puede ser cam- 
biado si no por voluntad de ambas partes. 
El Gobierno de Colombia tiene una tradi- 
cién no interrumpida en el cumplimiento 
de sus ‘contratos y una organizacién de sus 
tribunales de justicia absolutamente inde- 
pendientes del Poder Ejecutivo, de tal ma- 
nera que las cortes de justicia pueden con- 
denar a la propia Nacién a cumplir o in- 
demnizar los perjuicios que se causen. El 
animo del Gobierno es el de cumplir fiel- 
mente sus compromisos, sin buscar subter- 
fugios que puedan poner en duda su serie- 
dad y buena fe. Asimismo exige cumpli- 
miento honorable y limpio a las personas 


con quienes contrate. 
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LEGAL STABILITY Indicated by History of d 
la 
Colombian Oil Laws bi 
di 
Rational Approach to Design of are responsible to some extent for this the people of Colombia. To understand this R 
activity: international oil men are more more fully a brief review of the history of = 
Oil Law Demonstrates Judicial ‘scious of decreasing flush production Colombian oil legislation, a glance at . 
that may be felt in two to five years present developments and an analysis la 
than they are of a temporary over supply. of one of the major future problems will : 
Temperment of Nation Which Has Moreover, and perhaps most important, __ be helpful. 6 
the system of proration now in force in the During 1905 the two principal conces- R 
Assured Adequate Social and Fi- United States makes the development of _ sions for exploration and exploitation of di 
oilfields abroad a more attractive proposi- petroleum were granted by the Colombian .. 
nancial Returns from Oil Exploi- tion. In Texas and the Mid-Continent, no government in one case to Roberto De de 
matter how great the potential production Mares covering an area of approximately ga 
of a newly discovered pool, the organization 500,000 hectares (1,264,000 acres) in the m 
tation and Encouraged Develop- responsible for the discovery may be sure Magdalena valley and in the other to at 
that the allowable production will be General Virgilio Barco covering 700,000 
ment by Foreign Capital. strictly limited long before production has hectares (later reduced to 200,000 hec- ta 
fully amortized the geological, geophysical tares) in the Catatumbo region near the m 
and exploration drilling costs. From there Venezuelan border. During this period ha 
on the payout is likely to be slow. Else- there was no definite body of rules covering fe 
A tHe last two and a half years there —_ where in the world, if equitable laws anda __— the development of petroleum resources, po 
has been an unmistakable revival of in- judicial outlook on the part of the govern- __ so that the general provisions of the Mining tin 
terest in the oil possibilities of Colombia. ments involved, protect the necessarily | Code were applied to oil as they were to da 
There has been an intensified leasing pro- much larger initial investment, the oil coal, iron and phosphate deposits. The de 
gram led by Shell and Richmond, work on company may look forward to unit devel- right to exploit such deposits could only be qu 
the famous Barco concession has proceeded opment of their field and amortization of | obtained by concession-contract, the terms est 
rapidly, The Texas Company will soon be _ their investment depending only on the — of which were subject to special negotiation ble 
drilling on their Pto. Boyaca property, rate at which their wells can produce. in each case. Obviously this did not tend to qu 
Socony-Vacuum has sunk one deep test In view of this situation, international encourage development of the nation’s oil _ 
and is preparing a second on the Restrepo _ oil interests surveying the legislative record resources. ™ 
concession in the valley. World conditions of countries containing definite indications Before considering the second phase of - 
The writer is indebled to Dr. Sedy Gonzalez Bemal, Interventorde Of oil reserves must have been most Colombian oil legislation it is important to Sa 
Pete, Br, Fonlco Escobar, former Colombian consul general in favorably impressed by the legalistic atti- trace the history of the two main conces- dat 
farce Soncemions, and St. Jemes Raisbeck, Jx., for much of the = tide and rational approach displayed by sions. 
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La Historia de las Leyes Petroleras Colombianas 


Indica ESTABILIDAD LEGAL 


El acereamiento racional al pro- 
yeeto de la ley petrolera de- 
muestra el temperamento juridi- 
eo de la nacién que ha asegura- 
do remuneracion adecuada tan- 
to social como pecuniaria de la 
explotacién petrolera, e impulsa 


el desarrollo mediante capital 


extranjero. 


BDurante los Gltimos dos afios y medio 
se ha notado una manifestaci6n inequivoca 
de interés en las posibilidades que ofrece 
la industria petrolera de Colombia. Ha ha- 
bido un programa intensificado de arren- 
damientos, encabezado por la Shell y la 
Richmond, el trabajo sobre la afamada con- 
cesion Barco ha procedido rapidamente, 
The Texas Company empezara pronto a 
abrir pozos en su propiedad de Pto. Boyaca, 
la Socony-Vacuum ha abierto un pozo de 
prueba, a gran profundidad, y ahora esta 
preparando el segundo en la _ concesion 
Restrepo en el valle. Las condiciones mun- 
diales explican en gran parte esta actividad. 
Los petroleros internacionales estan mas 
deseosos de disminuir la produccién copio- 
sa que tal vez se sentira dentro de los préxi- 
mos dos a cinco aos, que de lograr un 
abastecimiento temporal excesivo. 

Ademas, y lo que tal vez es mas impor- 
tante, el sistema de prorratacién actual- 
mente en vigencia en los Estados Unidos 
hace que el desarrollo de los campos petroli- 
feros en el extranjero represente una pro- 
posicion mas atractiva. En Tejas y el Con- 
tinente Central, sin que importe la enormi- 
dad de la produccién potencial de algtin 
depésito recién descubierto, la organizacién 
que logre efectuar el descubrimiento puede 
estar segura de que la produccién concedi- 
ble sera estrictamente limitada antes de 
que la produccién haya amortizado total- 
mente los costos geolégicos, geofisicos y de 
exploracién y perforacién. Desde entonces 

El autor presenta sus mas cumplidos agradecimientos 
al Dr. Sady Gonzalez Bernal, Interventor de Petréleos, 
al Dr. Francisco Escobar, Ex-Cénsul General en Nueva 
York, y al Sr. James Raisbeck, Jr., por muchos de los 


datos e informaciones que han servido de base para la 
elaboracién de este articulo. 
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the Barco concession in flames many years ago. 








From November 28, 1905, when the con- 
cession was granted to De Mares until 
1909, De Mares endeavored to organize a 
group for the development of the con- 
cession. However, in 1909 the government 
proceeded to cancel the concession on the 
grounds that the concessionaire had not 
complied with the terms of the contract. 
The resolution cancelling the concession 
was suspended in 1915 when De Mares 
proved that circumstances beyond his 
control were responsible for his failure to 
fulfill his obligations under the contracts. 
The concession was reinstated, however, on 
condition that work must start within 12 
months from June 25, 1915. 
Notwithstanding the scarcity of men and 
materials caused by the Great War, the 
first well on the concession was, in fact, 
spudded in on June 14, 1916, thereby ful- 
filling this obligation. As a result of having 
settled all questions relating to perfor- 
mance under the contract, Tropical’s posi- 
tion has been greatly strengthened and all 






































other minor matters which have since arisen 
have been readily settled in the courts to 
the complete satisfaction of both parties. 

The Barco concession was granted on 
December 5, 1905, and called for the sub- 
mission of maps and studies within one 
year and the beginning of exploration 
drilling within three years. 

A year later the original contract was sup- 
plemented by another authorizing the con- 
cessionaire to establish a refinery in or near 
Cucuta. 

In 1917 Barco having failed to prove 
production, requested and received per- 
mission from the government to transfer 
his concession to the Colombian Petroleum 
Company which was then controlled by 
Henry L. Doherty and Company. As a 
result of difficulty in getting drilling equip- 
ment into the concession through Vene- 
zuela the Doherty interests sold the con- 
cession rights to South American Gulf Oil 
Company, a subsidiary of the Gulf Oil 
Corporation of Pittsburgh and at about this 
time (1926) during the Ospina administra- 
tion the concession was cancelled. At the 
request of the concessionaire the annulling 
resolution was reviewed and confirmed and 
the case was transferred to the Supreme 
Court of Colombia. While the matter was 
still under consideration by the Supreme 
Court, the Gulf subsidiaries, Colombian 
Petroleum Company and South American 
Gulf executed a contract with the govern- 
ment which terminated the litigation and 
with the approval of the Colombian Con- 
gress granted these companies what is in 
effect a new contract-concession under law 
80 of 1931. 

The execution of this contract known as 
the Chaux-Folsom contract was largely 


! Las Monas No. 3 
on the Restrepo 
concession and the 
historic skyline of 
Cartagena, one of 
the oldest cities in 
the western hemi- 
sphere. 











the result of the untiring efforts, broad 
vision and careful study on the part of 
President Olaya Herrera. 

In 1936, with the approval of the Colom- 
bian government, this concession was 
acquired by The Texas Corporation and 
Socony-Vacuum Oil Company, Inc. Since 
then work on the concession has been 
pushed forward rapidly and a pipeline from 
Petrolea to Covenas as well as a refinery 
at Petrolea will soon be completed. 

The principal provisions of the Chaux- 
Folsom contract are: Exploitation will be 
confined to 200,000 hectares selected from 
an area of 700,000 hectares available for 
exploration. The contract will run for a 
period of 50 years and the company must 
keep two strings of tools running until it 
obtains production of 21,000 bbl. per day 
when it must construct a pipeline entirely 
through Colombian territory to tidewater 
within three years. When production reaches- 
30,000 bbl. per day the Colombian Petro- 
leum Company must construct on the con- 
cession, or South American Gulf must con- 
struct elsewhere in Colombia a refinery 
selling products at prices prevailing at Port 
Arthur, Texas. The operating company 
must pay the government $25,000 per year 
until 10 percent of the gross production 
reaches a value at the field in excess of this 
figure. Ten percent at the field or six percent 
at the port constitutes the royalty. The 
government reserves the right to have the 
pipeline company transport its royalty oil 
at the flat rate of $3.50 per ton. The com- 
pany is exempt from import duty on 
material and equipment to be used in the 
development of the oilfield, refinery, or 
pipeline. 

In addition to the De Mares and Barco 
concessions the Colombian government 
under the administration of General Rafael 
Reyes entered into a contract with Diego 
Martinez and Company of Cartagena in 
1905, calling for the establishment of re- 
fineries all along the Atlantic Coast in a 
belt 50 kilometers wide. The period of this 
contract was for 20 years, beginning May 2, 
1905. The contract provided that if the 
concessionaire could not find petroleum in 
the country by drilling on its lands, it 
might import foreign crude under a special 
tariff agreement with the government. The 
efforts of this company to discover oil were 
unsuccessful and in 1908 they transferred 
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la amortizacién probablemente sera lenta. 
En otras partes del mundo, si las leyes equi- 
tativas y las perspectivas judiciales por 
parte de los gobiernos comprendidos prote- 
gen la inversién inicial necesariamente 
mucho mayor, la compaiiia petrolera puede 
acudir al desarrollo unitario de su campo y 
la amortizacién de su inversién, dependien- 
do sdlo de la proporcién en que sus pozos 
puedan producir. 

En vista de esta situacién, los intereses 
internacionales del petréleo que inspeccio- 
nan los registros legislativos de paises que 
den indicaciones definidas de contar con 
reservas de petréleo, seguramente habrdn 
quedado bien impresionados de la actitud 
juridica y del aproximamiento racional des- 
plegado por la poblacién de Colombia. Para 
comprender ésto mas a fondo, tal vez ayude 
pasar una revista breve a la historia de 
la legislacién petrolera colombiana, con una 
ojeada a los sucesos actuales, y un analisis 
de uno de los principales problemas del por- 
venir, 

Durante 1905, el Gobierno de Colombia 
aprobé las dos concesiones principales para 
la explotacién del petréleo, una en el caso 
del Sr. Roberto De Mares, abarcando un 
area aproximadamente de 500,000 hectad- 
reas (1,264,000 Acres) en el valle del Mag- 
dalena, y la otra al General Virgilio Barco, 
comprendiendo 700,000 hectéreas (mas tar- 
de reducidas a 200,000 hectareas) en la re- 
gién de Catatumbo, cerca de la frontera 
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Beautiful Cartagena bay from which tankers depart carrying Colombian oil for distribution in the world’s markets. 





venezolana. Durante ese periodo no existia 
grupo definido de reglas relativas al desa- 
rollo de los recursos petroleros, de modo que 
hubo que aplicar al petréleo las estipulacio- 
nes generales del Cédigo Minero, de igual 
modo que habian sido aplicadas a los de- 
positos de carbén, de hierro y de fosfato. 
Los derechos para la explotacién de tales 
depdsitos sdlo podian obtenerse mediante 
contratos concesionarios, cuyas condiciones 
quedaban sujetas a negociaciones especiales 
en cada caso. Por supuesto, eso no era ten- 
diente a estimular el desarrollo de los re- 
cursos petroleros del pais. 

Antes de tomar en consideracién la se- 
gunda fase de la legislacién petrolera co- 
lombiana, es importante pasar revista a 
dos de las concesiones principales. 

Desde el 28 de noviembre de 1905, en que 
se otorgé la concesién De Mares, hasta el 
ano de 1909, el Sr. De Mares traté de or- 
ganizar un grupo que se encargara de des- 
arrollar la concesién. Pero en 1919 el go- 
bierno procedié a cancelar la concesién, 
debido a que el concesionario no habia 
cumplido con las condiciones del contrato. 
Sin embargo, la resolucién cancelando la 
concesién fué suspendida en 1915, cuando 
De Mares demostré que el no cumplimiento 
de sus obligaciones contractuales se debidé 
a circunstancias de fuerza mayor. Por con- 
siguiente, la concesién fué restablecida, bajo 
la condicién de que se diera principio a los 
trabajos antes de 12 meses a partir del 25 












de junio de 1915. A pesar de la escasez de 
hombres y materiales causada por la guerra 
mundial, el primer pozo relativo a la conce- 
sién fué abierto el 14 de junio de 1916, 
cumpliendo asi esta obligacién. Como resul- 
tado de haber arreglado todos los asuntos 
relativos al cumplimiento bajo contrato, la 
posicién de la Tropical Oil Company ha 
quedado considerablemente fortalecida, y 
todas las dificultades de menor importancia 
que han surgido desde entonces han sido 
facilmente arregladas en los tribunales, a 
entera satisfaccién de ambas partes. 

La concesién Barco fué otorgada el 5 de 
diciembre de 1905, y estipulaba el someti- 
miento de mapas y estudios dentro de un 
ano, dando principio a los trabajos de per- 
foracién de pozos en el transcurso de tres 
anos. 

Un afio después, el contrato original fué 
suplementado con otro, autorizando al con- 
cesionario a establecer una refineria en o 
cerca de Cicuta. 

En 1917 Barco, habiendo dejado de cum- 
plir con la produccién comercial estipulada, 
solicité y recibié permiso del gobierno para 
trasladar su concesién a la Colombian Pe- 
troleum Company, que entonces era dirigi- 
da por Henry L. Doherty and Company. 
Como resultado de dificultades en obtener 
equipo para la perforacién de pozos en la 
concesién, por conducto de Venezuela, los 
intereses de la Doherty vendieron sus dere- 
chos de concesi6n a la South American Gulf 
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Baby clinic at Camp 22 on the De Mares con- 
cession; these illustrations represent some of 
the benefits to the nation that are not re- 






Interior and exterior of the Tropical Oil Com- 
pany’s hospital at El Centro where competent 
medical service is available in the midst of 
the jungle. 


their concession to the Cartagena Oil Re- 
fining Company. 

In 1909 the Cartagena Oil Refining Com- 
pany opened a petroleum refinery in the 
city of Cartagena and in order to supply 
the refinery with raw material the com- 
pany began to import crude petroleum, 
with the object of refining it and placing the 
product on the domestic market. 

Having been established for the purpose 
of developing domestic crude production 
for the refinery the company continued 
its efforts to obtain national petroleum and 
for that purpose organized a new personnel 
and equipment, with which it began to 
drill a well in Turbaco, work which was 
discontinued in May, 1911. Exploration 
work with the drill was continued until 
1913, resulting in sinking a well to the 
depth of 2500 ft. which, however, did not 
give satisfactory commercial results. 

While the Cartagena Oil Refining Com- 
pany was thus in full activity in 1912 the 
government introduced a bill for revising 
the oil tariff which seriously threatened the 
existence of the refinery. However, the 
Cartagena plant continued to operate 
until the year 1920, producing the following 
derivatives from imported crude: gasoline, 
refined petroleum, A.C.P.M., lubricants 
and greases. Up to the time named the 
company had worked 12 years without 
serious difficulty, but due to a controversy 
with the government over the interpreta- 
tion of the contract the enterprise had to 
be liquidated. This controversy lasted 
about three years and was finally decided 
in favor of the Cartagena Oil Refining 
Company by judgment entered on July 
30, 1923. 

The lack of definite oil laws that pre- 
vailed in 1905 when the two principal con- 
cessions were granted persisted until the 
passage of Law 120 of 1919. Just before 
this, Decree 1255 had been issued but had 
been declared unconstitutional. Following 
Law 120 of 1919, Laws 14 of 1923, and 72 
of 1925 were passed and under this body 
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of legislation more than 800 applications for 
concessions were received but no contract 
for exploitation of national lands was con- 
cluded. The chief defect of this body of law 
was the excessive nature of the regulations 
and the formalities necessary to obtain 
concessions as well as the very limited 
acreage granted. Royalty payments to the 
nation were moreover considered too small. 
Therefore during the administration of 
Dr. Abadia Mendez all previous applica- 
tions were cancelled and authorization ob- 
tained from Congress for a commission of 
foreign experts to assist in drafting an 
adequate oil law. The commission con- 
sisted of Sir Thomas Holland from England, 
Dr. H. Foster Bain from the United States, 
Engineer Santiago Gonzalez Cordero of 
Mexico and Dr. Aurel Iancoulesco of Rou- 
mania. These petroleum authorities together 
with technical and legal experts from Col- 
ombia drafted a law for consideration by 
Congress which was studied in great detail 
and finally modified slightly with the help 
of George Rubblee, an authority on petro- 
leum law from the United States. The first 
draft had been submitted in 1929 but it was 
not until 1931 that it was finally passed as 


corded in the account books. 
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Law 37. Executive Decree Number 1270 
regulating Law 37 was promulgated the 
same year. 

While this law represented a decided 
improvement over previous oil legislation 
it was not until Law 160 of 1936 was passed 
clarifying doubtful features, extending ex- 
ploration periods, defining private property 
rights and simplifying judicial procedure, 
that really intensive development began. 
It must be recognized that the method 
followed by Colombia in achieving an 
equitable oil law represented an extraor- 
dinary effort to be fair to foreign investors 
and operators as well as to protect for her 
own people an irreplaceable natural re- 
source. While the approach to the law was 
deliberate, every effort was made to 
eliminate principal defects of former laws, 
to secure for the nation maximum benefits 
and to assure ample protection and a fair 
return to outside investors. The main 
features of these laws are covered in the 
article by Dr. Jorge Gartner. However 
it is of interest to note some of the provi- 
sions that do not work out in practice as 
well as originally planned. In the first place 
a single company can obtain only 50,000 
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Oil Company, subsidiaria de la Gulf Oil 
Corporation de Pittsburgh, y como por 
ese tiempo (1926), durante el régimen de 
Ospina fué cancelada la concesién. A peti- 
cién del concesionario, la resolucién anulan- 
te fué revisada y confirmada, habiendo si- 
do trasladado el caso a la Corte Suprema 
de Colombia. Mientras el asunto estaba ba- 
jo la jurisdiccién de la Corte Suprema, los 
subsidiarios de la Gulf, la Colombian Petro- 
leum Company y la South American Gulf 
negociaron un contrato con el gobierno que 
puso fin al litigio, y con la aprobacién del 
Congreso Colombiano, se otorg6 a estas com- 
pafiias lo que en efecto equivale a una nue- 
va concesion-contrato bajo la ley 80 de 1931. 

La ejecucién de dicho contrato, conocido 
como el contrato Chaux-Folsom fué en gran 
parte resultado de los incansables esfuer- 
z0S, previsidn y minucioso estudio de parte 
del Presidente Olaya Herrera. 

En 1936, con la aprobacién del gobierno 
colombiano, esta concesién fué adquirida 
por The Texas Corporation y la Socony- 
Vacuum Oil Company, Inc. Desde entonces 
han progresado rapidamente los trabajos 
sobre la concesién, y pronto quedara termi- 
nado un oleoducto desde Petrolea hasta Co- 
venas, asi como una refineria en Petrolea. 

Las principales estipulaciones del contra- 
to Chaux-Folsom son: La explotacién que- 
dara limitada a 200,000 hectareas elegidas 
de las 700,000 hectareas disponibles para la 
exploracién. El contrato estard en vigor du- 
» Tante un periodo de 50 ajios, y la compajiia 
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tendra que mantener trabajando dos equi- 
pos completos para la perforacién de pozos 
hasta alcanzar una produccién de 21,000 
barriles por dia, cuando habra que cons- 
truir un oleoducto enteramente por territo- 
rio colombiano hasta la costa, antes de tres 
afios. Cuando la produccién llegue a 30,000 
barriles por dia, la Colombian Petroleum 
Company debera construir en la concesién, 
o la South American Gulf tendra que 
construir en otra parte de Colombia, una re- 
fineria que venda productos a los precios 
vigentes en Port Arthur, Tejas. La com- 
pafia encargada de los trabajos debe 
pagar al gobierno $25,000 por afio hasta 
que un 10 por ciento de la produccién bruta 
llegue a un valor en el campo, en exceso de 
esta cifra. Diez por ciento en el campo o 
seis por ciento en el puerto constituye los 
derechos de propiedad. El gobierno se re- 
serva al derecho de ordenar a la compajiia 
del oleoducto que transporte su petrdéleo al 
tipo de $3.50 por tonelada. La compajiia 
queda exenta del impuesto de importacién 
sobre el material y equipo que se emplearan 
en el desarrollo del campo petrolifero, la re- 
fineria o el oleoducto. 

Ademas de las concesiones De Mares y 
Barco, el gobierno colombiano, bajo la ad- 
ministracién del General Rafael Reyes, en- 
tr6é en un contrato con la firma Diego Mar- 
tinez and Company, de Cartagena, en 1905, 
estipulando el establecimiento de refinerias 
en la costa del Atlantico, en una zona de 50 
kil6metros de ancho. El periodo de este 
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contrato era de 20 afios, empezando el 2 de 
mayo de 1905. El contrato estipulaba que 
si el concesionario no podia encontrar pe- 
troéleo en el pais al abrir pozos en sus pro- 
pios terrenos, podria importar petréleo cru- 
do extranjero bajo un acuerdo arancelario 
especial con el gobierno. Los esfuerzos de 
esta compania para descubrir petréleo no 
tuvieron éxito, y en 1908 traspasé su con- 
cesion a la Cartagena Oil Refining Com- 
pany. 

En 1909 la Cartagena Oil Refining Com- 
pany abrié una refineria de petréleo en la 
ciudad de Cartagena, y a fin de suministrar 
a la refineria materia prima, la compajiia 
empez6 a importar petréleo crudo, con ¢l 
objeto de refinarlo y poner el producto en 
el mercado doméstico. 

Habiéndose establecido con objeto de de- 
sarrollar la produccién doméstica de petré- 
leo crudo para la refineria, la compaifiia 
continu6é sus esfuerzos para obtener petré- 
leo nacional, y para ese fin organizé un 
nuevo personal y adquirié nuevo equipo, con 
el que empez6 a abrir un pozo en Turbaco, 
trabajo que fué suspendido en mayo de 
1911. El trabajo de exploracién con el ta- 
ladro fué continuado hasta 1913, habiendo 
resultado en un pozo de 2500 pies de pro- 
fundidad, el que, sin embargo, no dié resul- 
tados comerciales del todo satisfactorios. 

Mientras la Cartagena Oil Refining Com- 
pany se encontraba asi en actividad comple- 
ta, en 1912 el gobierno introdujo una peti- 
cién para revisar la tarifa petrolera, lo que 
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order to spare other companies the ex- 
pense of geological, geophysical and sur- 
vey work preceding the filing of an 
application on lands that have already 
been applied for. 


Additional difficulties arise as a result of 
the somewhat confused title situation as 
regards private lands but it is not clear how 
the government could facilitate the proving 
of titles any more than they have already 
done. Delays in granting drilling permits 
and delays in acting on applications for 
concessions are administrative rather than 
legislative and no doubt will be eliminated 
as work progresses. , 

Colombia possesses far-reaching social 
and welfare legislation, much of which has 
been passed since 1930. A definite distinc- 
tion is made in law between employees and 
laborers, the former being classified as 
persons whose work is_ predominarttly 
mental and the latter as those whose work 
is predominantly physical. The eight hour 
working day is established by law and it is 
expressly stated that under similar cir- 
cumstances no rights or privileges may be 
granted foreign employees not accorded to 
Colombians. No industrial enterprise with 
a payroll in excess of 1,000 pesos per month 
may employ more than 10 percent foreign 
employees nor more than 20 percent for- 
eign laborers. A minimum of 70 percent of 
the employee payroll must go to Colom- 
bians and not less than 80 percent of the 
laborers payroll likewise must be paid to 
Colombian workmen. Colombian employees 
and workmen are entitled to payment in 
the same currency as is paid to foreign em- 
ployees and workmen. Employees are en- 
titled to 15 days vacation per year at full 


Above—Workmen from the El Centro camp embark for the ride to Barranca Bermeja on Saturday afternoon on the 
company railroad. Below—A sample of the rough going in clearing for locations. 


hectares direct from the government plus 
an additional 50,000 hectares by transfer 
from a third person. In the case of lands 
lying east of the Eastern Cordillera a single 
company is allowed a maximum of 200,000 
hectares. With only about eight major 
companies in the world possessing adequate 
resources, organizations and markets neces- 
sary in successfully undertaking an im- 
mensely costly and laborious development, 
such as involved in Colombia, the area in 
active exploration and exploitation would 
be limited to 800,000 hectares, a small 
fraction of the Republic’s prospective area 
now accessible. 

While of minor importance, the question 
occasionally arises why the government 
refuses to divulge areas on which applica- 
tions are already pending. It is not, of 
course, considered necessary to publish the 
name of the applicant, but simply to 
indicate the area under consideration in 
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amenazo seriamente la existencia de la re- 
fineria. No obstante, la refineria de la Car- 
tagena continué trabajando hasta el afio de 
1920, produciendo los siguientes derivados 
del petréleo crudo importado: gasolina, pe- 
trdleo refinado, A.C.P.M., lubricantes y 
grasas. Hasta la fecha mencionada, la com- 
pafiia habia trabajado 12 afios sin seria di- 
ficultad, pero debido a una controversia con 
el gobierno sobre la interpretacién del con- 
trato, la empresa tuvo que disolverse. Esta 
controversia duré cerca de tres ajios, y fi- 
nalmente fué decidida en favor de la Carta- 
gena Oil Refining Company, segin fallo re- 
gistrado el 30 de julio de 1923. 

La falta de leyes petroleras definidas en 
1905, en que se otorgaron las dos concesio- 
nes principales, persistié6 hasta aprobarse 
la ley 120 de 1919. Precisamente antes de 
ésto se habia expedido el Decreto 1255, pe- 
ro habia sido declarado inconstitucional. 
Después de la Ley 120 de 1919, se aproba- 
ron las Leyes 14 de 1923, y la 72 de 1925, 
y bajo este grupo legislativo se recibieron 
mas de 800 aplicaciones sobre concesiones, 
sin haberse firmado ningtin contrato para 
la explotacién de terrenos nacionales. Los 
principales defectos de este grupo de leyes 
fueron la naturaleza excesiva de las regula- 
ciones y las formalidades necesarias para 
obtener concesiones, asi como el nimero tan 
limitado de acres que se concedié. Los pa- 
gos por derechos de propiedad a la nacién 
fueron considerados, ademas, insignifican- 
tes. 

Por lo tanto, durante la administracién 
del Dr. Abadia Méndez fueron canceladas 
todas las aplicaciones previas, habiéndose 
obtenido autorizacién del Congreso para 
formar una comisién de expertos extranje- 
ros que ayudara a trazar una ley petrolera 


Plane, steamboat and dugout canoe at Puerto Wilches on the Magdalena; the extensive system 
of scheduled air routes in Colombia has meant much in opening up areas hitherto inaccessible. 
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Some of the essential health work in cutting down the incidence of malaria at 
El Centro. 


adecuada. La comisi6n consistia de Sir 
Thomas Holland, de Inglaterra; el Dr. H. 
Foster Bain, de los Estados Unidos; el In- 
geniero Santiago Gonzalez Cordero, de Mé- 
xico; y el Dr. Aurel Iancoulesco, de Ruma- 
nia. Estas autoridades petroleras, en unién 
de expertos técnicos y juristas de Colombia, 
trazaron una ley para someterla a la apro- 
bacién del Congreso, el que después de estu- 
diarla detenidamente la modificé un poco, 
con la cooperacién de George Rubblee, 
distinguida autoridad sobre leyes petroleras 
de los Estados Unidos. El primer proyecto 
fué sometido en 1929, pero no fué sino has- 
ta 1931 cuando finalmente fué aprobado co- 
mo la Ley 37. El Decreto Presidencial Ni- 
mero 1270 regulando la Ley 37 fué promul- 
gado ese mismo ajfio. 

Aunque esta ley representaba una mejora 
decidida sobre la legislacién petrolera ante- 
rior, no fué sino hasta que se pas6é la Ley 
160 de 1936 aclarando los detailes dudo- 
sos, extendiendo los periodos de explora- 
cién, definiendo los derechos de propiedad 
privada, y simplificando el procedimiento 
judicial, cuando se dié principio al desarro- 
llo verdaderamente intenso. Hay que -reco- 
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salary and to a maximum of 120 days sick 
leave at half salary. 

Employees who are discharged without 
adequate cause are entitled to cecentia— 
one month’s salary for each year of service. 
Due to the stipulation that employers 
cannot introduce testimony of other em- 
ployees to establish the fact that an 
employee was discharged for cause and 
because there are seldom other witnesses 
available on an oil concession, the pay- 
ment of cecentia occasionally works an 
injustice on employers. It seems not un- 
likely that steps may be taken to modify 
this provision in the interest of equity 
that is so apparent in most provisions 
of Colombian law. 

Any foreigner who has resided ten or 
more years in Colombia or who has married 
a Colombian national is considered a 
Colombian for the purposes of the labor 
law. 

Law 83 of 1931 recognizes the right of 
employees or workmen to organize and 
stipulates a minimum of 25 members as 
constituting a union. Employers are granted 
the same right to organize with a minimum 


of five members to form a union of em- 
ployers. Unions are expressly prohibited 
from participating in politics and are for- 
bidden to use names that may suggest a 
political affiliation. 

Resolution number 251 of 1937 under the 
Department of Hygiene refers to oilfield 
camps and governs selection of camp sites, 
sanitary services, building materials, light, 
ventilation, etc. 

It is of interest to consider how the nation 
has profited by the development of the oil 
industry. To date commercial production 
has been obtained only on the De Mares 
concession of the Tropical Oil Company but 
that organization has exported during 1937 
a quantity of 17,731,799 bbl. of oil valued 
at $20,825,997 f.o.b. Mamonal in US. 
currency. Against this gross return they 
imported material into Colombia valued at 
5,947,094 pesos, paid out 3,291,176 pesos in 
wages in Colombia plus 47,418 pesos in 
pension bonuses and disability compensa- 
tion. The company paid an additional 
425,591 pesos for medical, educational, 
recreational and housing facilities. To the 
government the company paid 10 percent 


The natural gasoline plant at El Centro. 





royalty amounting to 2,449,824 pesos and 
3,483,617 pesos in taxes on refined products, 
Approximately 5,000,000 pesos were paid in 
income, partrimony, and excess profits tax. 
Therefore the company has spent in 
Colombia a minimum of 20,644,720 pesos 
or approximately $11,797,000. Deducted? 
from the gross return at Mamonal this} 
leaves $9,028,997 plus or minus any profit} 
or loss arising from refining and distributing 
2,783,074 bbl. of crude in Colombia. Con-4 
sidering that product prices under Trop- 
ical’s contract must not exceed the highly 
competitive New York City prices re- 
fining operations probably do not show 
much if any profit. Out of the remaining | 
amount the company must, of course, 
amortize an investment of well over 
$100,000,000 U.S. and meet that part of 
home office expense that may be properly 
allocated to Colombian operations. 
From the point of view of the nation the 
development of this one concession re- 
turned in the single year 1937 over 20,000,- 
000 pesos, the entire country was supplied 
with petroleum products at about the low4 
est price in South America, a large body of 
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An example of the frame houses used by married staff members at the oil camps. 


nocer el hecho de que el método seguido por 
Colombia para llegar a una ley petrolera 
equitativa representaba un esfuerzo extra- 
ordinario de ser equitativa a los capitalistas 
y explotadores extranjeros asi como de pro- 
| teger para su propio pueblo, una riqueza 
natural insubstituible. Aunque el aproxi- 
mamiento a la ley fué deliberado, se hicie- 
ron todos los esfuerzos posibles por elimi- 
nar los defectos de las leyes anteriores, a 
fin de obtener para el pais los beneficios 
maximos y asegurar amplia proteccién y 
utilidades justas a los capitalistas extran- 
jeros. Los detalles caracteristicos de esta 
ley se encontraran descritos en el articulo 
del Dr. Jorge Gartner. Sin embargo, sera 
) de interés notar algunas de las estipulacio- 
) Res que no resultan en la practica tan bien 
“tomo se habia proyectado originalmente. 
En primer lugar ninguna compafiia puede 
obtener mas de 50,000 hectareas directa- 
mente del gobierno, ademas de 50,000 hec- 
' tareas adicionales por traspaso de una ter- 
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cera persona. En el caso de los terrenos 
que quedan al este de la Cordillera Orien- 
tal, se permite a una sola compafia un 
maximo de 200,000 hectareas. En vista de 
que solo hay como ocho compajiias grandes 
en el mundo que poseen recursos adecuados, 
organizaciones y los mercados necesarios 
para efectuar con éxito un desarrollo in- 
mensamente costoso y laborioso, tal como 
el comprendido en Colombia, el Area de ex- 
ploracién y explotacién activa seria limita- 
do a 800,000 hectareas — sdlo una pequefia 
fraccién del Area explorable de la republica, 
con que actualmente se cuenta. 

Aunque de menor importancia, a veces 
se presenta la cuestién de por qué el gobier- 
no rehusa divulgar dreas sobre las que 
ya existen aplicaciones pendientes. Por su- 
puesto no se considera necesario publicar 
el nombre del solicitante, sino simplemente 
indicar el 4rea que se tiene en considera- 
cién, con objeto de ahorrar a otras com- 
pafiias el costo de los trabajos de inspeccién 


geologica y geofisica precedente a la apli- 
cacién sobre terrenos acerca de los que ya 
se han hecho aplicaciones. 

Otras dificultades se presentan como re- 
sultado de la situacién algo confusa sobre 
titulos con respecto a terrenos privados, 
pero no se sabe cémo podria facilitar el go- 
bierno la comprobacién de titulos mas de lo 
que ha hecho hasta ahora. Las demoras en 
autorizar permisos para la perforacién de 
pozos y las demoras en actuar sobre apli- 
caciones relativas a concesiones, son admi- 
nistrativas mas bien que legislativas, y sin 
duda desapareceran a medida que el traba- 
jo progrese. 

Colombia posee importantisimas leyes so- 
ciales y para el bienestar general, muchas 
de las cuales han sido aprobadas desde 1930. 
En la ley se hace una distincién marcada 
entre los empleados y los trabajadores, pues 
los primeros se clasifican como personas 
cuyo trabajo es predominantemente mental, 
mientras que los segundos son aquellos cu- 
yo trabajo es predominantemente fisico. El 
dia de trabajo de ocho horas ha sido esta- 
blecido por la ley, y se manifiesta expresa- 
mente que bajo circunstancias similares no 
podran otorgarse derechos ni privilegios a 
los empleados extranjeros, no acordados a 
individuos colombianos. Ninguna empresa 
industrial cuya némina exceda de 1,000 pe- 
sos al mes podra emplear mas de 10 por 
ciento de empleados extranjeros ni mas 
de 20 por ciento de trabajadores extranje- 
ros. Un minimo de 70 por ciento de la né- 
mina para los empleados debe pasar a co- 
lombianos, y no mas de 80 por ciento de la 
némina de los trabajadores, de igual modo, 
debe pagarse a los trabajadores colombianos. 
Los empleados y los trabajadores colombia- 
nos tienen derecho a recibir su pago en la 
misma moneda en que se pague a los em- 
pleados y trabajadores extranjeros. Los 
empleados tienen derecho a 15 dias de vaca- 
ciones cada afio, con sueldo completo, y a un 
maximo de 120 dias por enfermedad, a me- 
dio sueldo. 


Los empleados que son despedidos sin 
causa justificable tienen derecho a cesantia 
— un mes de salario por cada ajfio de servi- 
cios. Debido a la estipulacién de que los 
jefes no pueden introducir testimonio de 
otros empleados para establecer el hecho de 
que un empleado fué despedido con razén, 
y de que rara vez se cuenta con otros testi- 
gos en las concesiones petroliferas, el pago 
de cesantia resulta frecuentemente injusto 
para los jefes. No parece improbable que se 
lleguen a tomar los pasos necesarios para 
modificar esta estipulacién en interés de la 
justicia que es tan aparente en casi todas 
las estipulaciones de la ley colombiana. 

Cualquier extranjero que haya permane- 
cido en Colombia diez 0 m4s afios 0 que se 
case con colombiana, sera considerado como 
natural de Colombia para los fines de la 
ley del trabajo. 

La Ley 83 de 1931 reconoce el derecho de 
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Colombian workmen received work as well 
as trade and technical education. 

As indicative of the position of workmen 
on the concession, taking 1926 as a base 
year with earnings and 15 staple food items 
at the company’s commissary in that year 
as equal to 100, earnings had increased to 
147 by 1937 while the cost of foods had 
decreased to 86. 

Assuming that development of other 
fields in Colombia will bring similar benefits 
in employment, medical care, sanitation, 
education and government revenue the 
value of an administrative and legislative 
program designed to encourage develop- 
ment of the oil resources would seem fully 
justified. 

Already the question is much discussed in 
government circles as well as elsewhere in 
Bogota as to the proper policy to adopt in 
regard to refining. The Tropical possesses 
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Nevado del Tolima, 5620 meters elevation, as 

seen through the clouds by a Scadta photogra- 

pher; this peak is snow-covered the year 
around. 


sufficient refining capacity to supply present 
domestic needs. Under the Chaux-Folsom 
contract Colombian Petroleum Company 
will erect a refinery on the Barco concession 
capable of supplying that area. Should the 
government encourage the construction of 
excess refining capacity in order to stimulate 
exportation of refined products rather than 
crude oil? 

Obviously until the present trend in the 
oil policy of consuming countries is modi- 
fied, the construction of excess refining 
capacity in Colombia would represent an 
economic waste that must eventually be 
reflected in the return to the companies 





operating there or to the government or to 
both. In the United States refining capacity 
is sufficiently over-developed and the tariff 
situation is such that refined products can 
be imported oniy at a loss. In France, 
Italy, Germany and Great Britain national 
oil policy is directed toward the building up 
of a domestic refining industry. The same 
policy prevails in Japan. The trend is 
therefore toward rigid exclusion of refined 
products while the importation of crude is 
encouraged. The world market for refined 
products has been constantly narrowing for 
the past decade while the market for crude 
has broadened in proportion. It would seem 
therefore highly uneconomic for a country 
like Colombia to enter this world competi- 
tion for a domestic refining industry when 
all indications are that the crude market 
will be far better maintained for the im- 
mediate future. 
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jos empleados o los trabajadores a organi- 
zarse, y estipula un minimo de 25 miembros 
para formar una unién. Los empleados tie- 
nen el mismo derecho de organizarse, con 
un minimo de cinco miembros para for- 
mar una unioén de empleados. Las uniones 
tienen prohibicién terminante de partici- 
par en asuntos politicos, ni tampoco po- 
dran usar nombres que insinden alguna 
afiliacién politica. 

La resolucién nimero 251 de 1937 del 
Departamento de Higiene, se refiere a los 
campos de petréleo y gobierna la seleccién 
de sitios, servicios sanitarios, materiales 
para construcciones, alumbrado, ventila- 
cién, ete. 

Es de interés considerar hasta dénde se 
ha beneficiado la nacién mediante el desa- 
rrollo de la industria petrolera. Hasta aho- 
ra, se ha obtenido la produccién comercial 
solo en la concesién De Mares de la Tropi- 
“cal Oil Company, pero esa organizacién ha 
exportado durante 1937 una cantidad de 
17,731,799 barriles de petréleo, por valor 
de $20,825,997 f.o.b. Mamonal, en ddélares. 
Contra esta retribucién bruta, importé ma- 
terial a Colombia por valor de 5,947,094 pe- 
sos, pagé 3,291,176 pesos en salarios en Co- 
lombia, ademas de 47,418 pesos en pensio- 
nes y compensaci6n por incapacidad. La 
compania pagé la suma adicional de 425,591 
pesos por facilidades médicas, educativas, 
recreativas y de albergue. Al gobierno la 
compafiia pagé 10 por ciento por derechos 
de propiedad, que ascendieron a 2,499,824 
pesos, y 3,483,617 pesos en impuestos sobre 
productos de petréleo refinado. Aproxima- 
damente 5,000,000 de pesos fueron pagados 
en impuestos sobre ingresos, patrimonio y 
utilidades excesivas. Por lo tanto la com- 
pafiia ha gastado en Colombia un minimo 
de 20,644,720 pesos, o sea aproximadamente 
$11,797,000. Deducido de la retribucién 
bruta en Mamonal, ésto deja $9,028,997, 
adem4s o menos cualquier ganancia o pér- 
dida resultante de refinar y distribuir 
2,783,074 barriles de petréleo crudo en Co- 
lombia. Considerando que los precios del 
producto bajo el contrato con la Tropical 
Oil Company no deben exceder de los pre- 
cios neoyorquinos altamente competitivos, 
los trabajos de refinacién probablemente 
mostraran poca o ninguna ganancia. De la 
cantidad restante la compafiia debe amorti- 
zat, por supuesto, una inversién que excedae 
de 100,000,000 de délares, y satisfacer la 
parte de gastos de la oficina principal que 
pueda asignarse debidamente a las opera- 
ciones colombianas. 

Desde el punto de vista de la nacién, el 
desarrollo de esta concesién produjo en el 
afio de 1937 mas de 20,000,000 de pesos, to- 
do el pais fué abastecido de productos de pe- 
tréleo, al precio m4s bajo cotizado en 
Sud-América y una gran cantidad de tra- 
bajadores colombianos recibieron trabajo, 
asi como instruccién comercial y técnica. 

Como indicacién de la posicién de los 
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trabajadores en la concesién, tomando 1926 
como base, con ingresos y 15 productos ali- 
menticios esenciales en el comisariato de las 
compafnias en ese afio como igual a 100, las 
ganancias habian subido a 147 en 1937, 
mientras el costo de los alimentos habia 
descendido a 86. 


Suponiendo que el desarro!lo de los otros 
campos en Colombia trajera beneficios si- 
milares en empleo, cuidado médico, sanidad, 
educacién e ingresos gubernamentales, el 
valor de un programa administrativo y le- 
gislativo destinado a estimular el desarro- 
llo de los recursos petroleros pareceria es- 
tar ampliamente justificado. 

Actualmente esta discutiéndose mucho el 
asunto en circulos gubernamentales asi co- 
mo en todo Bogota, en cuanto a los planes 
adecuados que deben adoptarse con respec- 
to a la refinacién. La Tropical Oil Company 
posee suficiente capacidad  refinadora 
para satisfacer las demandas domésticas 
actuales. Bajo el contrato Chaux-Folsom, 
la Colombian Petroleum Company eregira 
una refineria en la concesién Barco, capaz 
de abastecer a esa Area. jDebe el gobier- 
no fomentar la construccién de capacidad 
refinadora en exceso, con objeto de es- 
timular la exportacién de productos refi- 
nados mas bien que la del petréleo crudo? 

Evidentemente, mientras no se modifique 
la tendencia actual en los planes petroleros 
de los paises consumidores, la construcci6n 
de una capacidad para refinar en exceso 
en Colombia representaria un derroche eco- 


Tankage at the head of the Petrolea-Covenas 
pipeline; note tank under construction in right 
foreground. 











némico que eventualmente se reflejaria en 
la remuneracién a las compafiias que tra- 
bajen allé, al gobierno, o a ambos. En los 
Estados Unidos, la capacidad para refinar 
esté lo suficientemente desarrollada, y la 
situacién arancelaria es tal que los produc- 
tos refinados sédlo pueden importarse con 
pérdida. En Francia, Italia, Alemania y la 
Gran Bretajia, los planes petroleros nacio- 
nales se dirigen a la formacién de una in- 
dustria refinadora doméstica. Los mismos 
planes se siguen en el Japén. La tendencia 
es, por lo tanto, hacia la exclusién rigida 
de los productos refinados, mientras que la 
importacién de petréleo crudo es fomenta- 
da. El mercado mundial por productos re- 
finados ha venido disminuyendo constante- 
mente durante la tiltima década, mientras 
que el mercado por el petréleo crudo se ha 
ensanchado proporcionalmente. Por lo tan- 
to, parece resultar sumamente improducti- 
vo para ufi pais como Colombia entrar es- 
ta competencia mundial por una industria 
refinadora doméstica, cuando todo parece 
indicar que el mercado por el petréleo cru- 
do podr& mantenerse mucho mejor durante 
el porvenir inmediato. 


Colombian Statistics 
(U.S. bbl. of 42 gals.) 


Production Run to Stills Exports 
1921 66,7 csenia 
1922 322,786 199,091 
1923 424,875 340,615 
1924. 444,744 6 
1925.. 1,006,708 587,022 , inal 
1926. 6,443,537 737,101 4638,377 
1927... 15,002,17 1,206,499 13,677,477 
1928.. 19,895,677 1474642 17,910,168 
1929... 20,384,547 1,667,761 18,600,467 
1930... 20,345,916 1,230,034 19,112,813 
1931... 18,237,190 1,260,392 16,989,070 
1932... 16,417,125 945,363 15,321,540 
1933.. 13,157,641 780,501 11,805,701 
1934. 17,340,724 §& 1,395,491 16,477,383 
1935. 17,597,654 1,413,908 15,949,331 
1936.. 18,756,109 2,059,716 16,436,950 
1937... 20,297,846 2,384,689 17,731,799 
1938 21,581,588 2,769,224 4 18,535,044 
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A village in the foothills 
of the Eastern Andes on 
the road from Bogota to 


ECONOMIC ASPECTS of Oilfield Cucuta 
Exploitation in Colombia 


By E. Ospina-Racines 


First Vice Consul ef Colombia in Charge of Petroleum Affairs in New York 
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@er the South American countries which 
are expected to play an important future 
role in the supply of oil to world markets 
and as a potential oil reserve, Colombia 
may be singled out as one of the most 
promising territories for development. 

Today the search for oil and potential 
oilfields is worldwide. Through efforts of 
international oil companies and as result of 
policies pursued by Governments, oil pros- 
pecting has been promoted and extended 
to many countries with consequent dis- 
coveries of very promising fields. This 
activity and the changing situation with 
respect to the United States which no 
doubt eventually will become the foremost 
importer of petroleum may be clearly seen 
in the data of a decade presented in Table I. 

From the data presented in Table I it 
will be seen that the past decade has 
brought about many discoveries of oil 
producing fields and that these discoveries 


have taken place in the ratio of about 
four to one outside the United States. 

The countries of the world may be 
classified into three categories, namely, 
countries of balanced production and con- 
sumption, producing countries and con- 
suming countries. The present position of 
Colombia in relation to the oil producing 
countries of the world is shown in the 
accompanying Table II. Some interesting 
facts are revealed by listing not only the 
production of the various countries but also 
their corresponding consumption. As may 


TABLE I 
Production in thousands Percent Incre- 
of Is, year ment in 10 years 

1927 1937 
World 
Mondial}: ------1262,582 2,038,998 61.5 
Pnited States, je-+ 9O1A89 1,977,653 29.6 
Other Countries | 
Otros Paises fo 361,453 761,275 110.0 
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Err: los paises de Sud América que se 
espera desempefiaran un papel importante 
en el abastecimiento de petréleo a los mer- 
cados mundiales y como reserva potencial 
de petréleo, Colombia se destaca como una 
de las regiones de desarrollo mas prome- 


7 Aspectos Economicos de la Explotacion 
‘del Petroéleo en Colombia 


Por E, Ospina Racines, Primer Vicecénsul de Colombia, Encargado de los Asuntos Petroleros en Nueva York. 


pondiente de éstos. Como puede apreciarse, 
el papel de un pais productor en el trafico 
internacional de petréleo llega a ser impor- 
tante solo en proporcién al exceso que ten- 
ga disponible para la exportacién, después 
de abastecer al mercado propio. 


productores del mundo figuran en orden 
cronologico de acuerdo con el aio cuando 
se alcanzé a producir el primer millén de 
barriles. La tabla muestra que Colombia 
es uno de los paises productores mas recien- 
tes, pues obtuvo el primer millon de barri- 
les anuales en 1926. 


tedor. En relacion con la tabla II, los paises 










































Entre los paises que figuran ahi, los Es- 
tados Unidos es el tnico que puede clasifi- 
carse como pais de equilibrada produccién 
y consumo. En un préximo futuro la Union 


TABLE II 


Colombia in Relation to Producing Countries and World Oil Market etal 
Data for the Year 1937 Expressed in Thousands of Barrels Soviética pueda que llegue a esta categoria. 


Producing Countries Consumption _—Resultin Percent of Los otros doce paises de la lista son los 
Percentage of Available World Total 


d First Year of ; : 
“tate” «tate «Gente “ee Available paises productores del mundo. Los paises 
Oil Production Production for Export for Export 


Year consumidores de mayor importancia son los 











 iidcenesreve 1935 7,762 _ bs 7,162 1.6% paises europeos, Gran Bretafia, Francia, 
TT oc g 1932 30,604 3,760 12% 1844 5.8 : : ‘ ok ‘ 
COLOMBIA....... 1926 20,298 2,453 12 17,845 3.7 Alemania, Italia, Suecia, Bélgica y ademas 
Venezuele.......... 1921 187,675 8,320 5 179,355 36.5 4 . : ‘ 
WE vnccscccsec 1917 15,503 4,530 30 10,973 2.1 el Canada, Brasil, Argentina y el Japon. 
Ne wa paccassesd 1913 78,109 8,940 11 69,169 14.0 ‘ P 
eg iccuiadeann 1909 17,457 2,750 16 14,707 3.0 El consumo de éstos y de los paises de me- 
Nc vinsccnnaed 1907 46,456 21/590 46 24,866 5.2 : : ms 
Rowmenie.- aS 1999 52,176 12,400 24 39,776 $4 nor importancia se sefiala en la tabla por 
' SRE 54, 11, 29 81 ; ‘ ' . 
Poland....... eae 3,800 2/800 74 0.2 la cifra de 514,597,000 barriles que se titu- 
Soviet Union... .... 1876 201/857 158,200 79 45,657 9.3 "nae 
United States. ....... 1861 1,277,653 1,167,900 92 3933 2.0 la, consumo de “Otros Paises”. 
| Sen ose reees = — x Se observaré que los paises productores 
i iikicaunaiaiscinn 2,038,928 1,919,540 9% 491,470 100.0% ieee : 
Production dete from World Pewoleum. por si tienen un consumo apreciable. Los 
Consumption data from Garfias, Whetsel & Ristori, Feb. 1938, A.I.M.E. 


Estados Unidos consumieron en 1937 una 





Actualmente la bisqueda de petréleo y 

campos petroliferos es universal. Debido a 

los esfuerzos de compajiias petroleras y co- 

mo resultado de la politica que siguen los 

Gobiernos, se han fomentado y extendido 

las exploraciones en muchos paises, dando 

por resultado el descrubimiento de yaci- 

mientos muy prometedores. Esa actividad 

y la situacién que viene desarrollandose 

respecto a los Estados Unidos, los que sin 

' duda llegaran a ser los mayores importa- 

dores de petréleo, puede verse claramente 

por las cifras de una década, presentadas 
en la tabla I. 

Por los datos que se presentan en la men- 
cionada tabla se aprecia que la ultima dé- 
cada ha traido muchos descubrimientos de 
yacimientos productores de petréleo y que 
esos descubrimientos se han efectuado a 
razon de cuatro a uno en territorio fuera 
de los Estados Unidos. 

Los paises del globo pueden clasificarse 
en tres categorias, a saber: paises produc- 
tores cuya produccién y consumo estan 
equilibrados; paises productores; y paises 
rs consumidores. El puesto que ocupa Colom- 

bia respecto de los paises productores de 
petréleo en el mundo puede verse en la ta- 
bla II. Hechos interesantes y sorprendentes 
se revelan al citar no sélo la produccién de 
los paises sino también el consumo corres- 
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Above, the center of Socony-Vacuum’s Aguas 

Claras camp in the Middle Magdelena Valley: 

left, Las Monas No. 1 which produces 18 bbl. 

per day and No. 1A, dry hole, on the Restrepo 
Concession. 


be appreciated, the role of a producing 
country in international petroleum trade is 
important only in proportion to the excess 
it may have available for export, after 
meeting its domestic requirements. 

Referring to Table II, the oil producing 
countries of the world are listed according 
to the year when the first million barrels of 
oil production was obtained. The table 
reveals that Colombia is one of the most 
recent producing countries, its first one 
million barrels yearly production being 
attained in 1926. 

Among the countries, the United States 
is the only one that may be classified as one 
of balanced production and consumption. 
The immediate future may see the Soviet 
Union in this category. The other twelve 
countries listed are the producing countries 
of the world. The major consuming coun- 
tries are the European nations, Great 
Britain, France, Germany, Italy, Sweden, 
Belgium and in addition Canada, Brazil, 
Argentina and Japan. The consumption of 
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these and minor countries is shown in the 
table as 514,597,000 bbl. referred to as con- 
sumption of “Other Countries.” 


It will be noted that the producing 
countries have an appreciable consumption. 
The United States consumed in 1937 an 
amount equivalent to 92.0 percent of the 
indigenous production; Mexico 46 percent; 
Trinidad 30 percent; Colombia refined for 
domestic consumption some 2,376,000 bbl. 
and imported 76,000 bbl. of refined pro- 
ducts. Its consumption is, therefore, equiv- 
alent to 12 percent of the indigenous 
production. 


The total net available quantity for 
export is shown as 491,470,000 bbl. This 
figure is obtained by substracting the 
consumption from the corresponding pro- 
duction figure, however, it does not refer 
to actual exports. Nevertheless, the availa- 
ble export figures give an indication of the 
total available oil which must necessarily 
attend to the demand created by the con- 
suming countries. The international trade 
demand for crude oil is equivalent to the 
consumption listed as ‘Other Countries” 
less the production these countries obtain. 
In 1937 the international trade demand was 
equivalent to 514,597,000 bbl. less 45,465.,- 
000 bbl. or a demand of 469,132,000 bbl. 


WORLD PETROLEUM 
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cantidad equivalente al 92 por ciento de su 
produccién autéctona; México el 46 por 
ciento; Trinidad el 30 por ciento; en Co- 
lombia, se elaboraron unos 2,376,000 y se 
importaron 76,000 barriles de productos re- 
finados. El consumo luego equivale al 12 
porciento de la produccién autéctona. 

La cantidad neta total disponible para la 
exportacién se sefiala por la cifra de 491,- 
470,000 barriles. Esta cifra se obtiene res- 
tando el consumo de la cifra de produccién 
correspondiente, pero el saldo asi obtenido 
no se refiere a las exportaciones efectuadas. 
Sin embargo, el saldo que se denomina como 
el total disponible para la exportacién sirve 
de indicio de la cantidad de petréleo que ne- 
cesariamente tiene que abastecer a la de- 
manda de los paises consumidores. La de- 
manda creada por el trafico internacional 
de petréleo equivale al consumo que se sefia- 
la ahi como consumo de “Otros Paises” 
menos la pequefia cantidad que producen 
esos paises. En 1937 la demanda internacio- 
nal ascendié a 514,597,000 barriles, menos 
los 45,465,000 producidos, 0 sea una deman- 
da neta de 469,132,000 barriles de petrdéleo. 

De la cantidad de 491,470,000 de barriles 
disponibles para la exportacién, que suple 
esa demanda, Venezuela suministré el 36.5 
porciento; Iran el 14 porciento; y la Unidén 
Soviética el 9.3 porciento. Cabe anotar que 
de esa cantidad Colombia suministré e! 3.7 
porciento, a pesar de que su produccién de 
petréleo en 1937 solo alcanzé al uno por 
ciento de la produccién mundial. 

De lo expuesto, es aparente que solo basta 
un pequeno porcentaje de cambio en el 
abasto y demanda internacional de petréleo 
para establecer condiciones en el mercado 
que favorezcan al desarrollo de terrenos pe- 
troliferos prometedores. De los cinco paises 
productores mas recientes que suministran 
la mayor parte de la cantidad exportable, 
tres estan situados en Sur América sep- 
tentrional. Dentro de ese area, Colombia 
tiene terrenos de mucha promesa. 


ZONAS PETROLIFERAS 


El territorio de Colombia de perspectiva 
petrolifera comprende Areas bien definidas. 
La geologia del pais indica que tales terre- 
nos se encuentran en las hoyas de los rios 
principales como lo ensefia el mapa que apa- 
rece aqui. Las zonas, en orden de impor- 
tancia, son asi: (1) La hoya del rio Magda- 
lena, en donde se halla el Gnico yacimiento 
productor (2) La hoya del rio Catatumbo, 
actualmente en activo estado de desarrollo 
y que da indicios de llegar a ser una regién 
productora de mayor importancia. (3) Los 
Llanos, que se extienden del pié de la Cor- 
dillera oriental hacia el rio Orinoco, en 
donde he han otorgado varias concesiones, 
también se han arrendado varias extensio- 
nes de terreno particular y una regién muy 
prometedora. (4) Las sabanas del litoral 
del Caribe, en donde hace unos dieciocho 
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anos se hicieron exploraciones con taladro, 
que aunque no dieron resultado positivo, 
tampoco puede considerarse definitivo. (5) 
La costa meridional del litoral del Pacifico, 
regién que pueda ser la continuacién de las 
zonas petroliferas del Ecuador y Pert. 


REGALIA 


El articulo 31 de la ley sobre petréleos 
establece las regalias que deben pagarse al 
explotar concesiones de propiedad nacional. 
La tabla III muestra la relacién entre la 
distancia del puerto maritimo y la regalia 
pagadera. Los porcentajes que figuran en 
la columna E, Tabla III, son pagaderos en 
el puerto, segin la distancia maxima que 
figura en la columna B. El Gobierno tiene 
la opcién de exigir la regalia en especie en 
el centro de recoleccién del campo. En tal 
caso, el concesionario entregara al Gobierno 
el porcentaje de acuerdo con la columna E, 
mas la cantidad de petréleo crudo que equi- 
valga al valor del transporte de esa parti- 
cipacién desde el centro de recoleccién has- 
ta el puerto de embarque maritimo. La can- 
tidad adicional de petréleo crudo que debe 
entregarse al Gobierno por causa del trans- 


Right, Motilone Indian hut in a jungle clear- 

ing on the Eastern slope of the Andes: Below, 

preparing to cross the Rio Zuila en route to 
Petrolea on the Barco. 
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Of the net available quantity for export 
of 491,470,000 bbl. which supplies the 
consuming countries, Venezuela furnished 
36.5 percent; Iran furnished 14 percent; 
the Soviet Union accounted for 9.3 percent. 
It is interesting to note that of this quantity 
Colombia furnished 3.7 percent although 
its 1937 oil production amounted to only 
one percent of world production. 

It is apparent that only a small per- 
centage change in the world supply and 
demand of crude oil is necessary to create 
market conditions which will favor the 
development of prospective oil lands. Of the 
five most recent producing countries listed, 
which furnish the bulk of the available 
export quantity, three of these are in 
northern South America. Within this area 
Colombia contains very promising pros- 
pective lands. 


OIL REGIONS 


The prospective oil land of Colombia is 
located in well defined regions. The geology 
of the country indicates that such oil land 
is located in the drainage areas of the 
principal rivers, as shown in the accom- 
panying land classification map. These 
regions are in their order of importance; (1) 
Magdalena River basin, wherein is located 
the only producing field; (2) The Catatumbo 
River basin, which is under active devel- 
opment and promises to become an im- 
portant psoducing region; (3) The Llanos or 
great eastern plains extending from the foot 
of the Eastern Cordillera toward the Orinoco 
River, where various national concessions 
have been granted, private lands leased, 


an area of much promise; (4) The Carib- 
bean coastal plains where exploratory 
drilling was carried out some eighteen years 
ago, which, while not productive cannot be 
considered conclusive; (5) The southern 
Pacific coastal region, which seems to be 
a continuation of the oil zones of Peru and 
Ecuador. 


ROYALTY 


Article 31 of the petroleum law estab- 
lishes the royalty payments for oil con- 
cessions granted on national lands. Table 
III has been drawn up listing the royalty 
payable together with the corresponding 
distance of the particular field from the 
maritime port of shipment as stipulated in 
Article 31. The percentages under column 
E, table III, are payable at the port accord- 
ing to the distance, under column B. The 
Government has the option of requiring the 
royalty payment in kind at the center of 
the gathering system of the concession. In 
such case, the concessionaire shall deliver 
to the Government the percentage, ac- 
cording to column E, plus an amount of 
crude petroleum equivalent to the cost of 
transportation of such participation from 
the center of the gathering system of the 
producing field to the port of shipment. The 
additional amount of crude petroleum to be 
delivered to the Government on account of 
transportation shall be determined by 
dividing the cost of such transportation by 
the price of one barrel of crude petroleum 
of the particular field. 

Article 39 of the petroleum law provides 
that pipeline tariffs are to be established by 


mutual agreement between the Govern- 
ment and the concessionaire operating the 
pipeline, taking into consideration reim- 
bursement of the capital invested, main- 
tenance, management, operating expenses 
and a fair profit. The prevailing bases for 
establishing pipeline rates in other coun- 
tries, will be considered. 

The significance of the provisions men- 
tioned may be appreciated by taking an 
illustrative case, as shown in table III, 
which is based on a price of $1.20 per barrel 
at the maritime port of shipment and 
straight pipeline tariff rate of $0.000566 per 
barrel kilometer. 

The price per barrel of $1.20 is obtained 
from the average f.o.b. Mamonal price 
since 1926. The average is $1.23 and 
deducting the present loading charge of 
2.8 cents per barrel, as provided in Article 
34, gives the figure used. 

The straight rate figure $0.000566 per 
barrel kilometer which is used for illus- 
trative purposes in this general discussion 
is obtained from the prevailing pipeline 
tariff of 55 centavos per barrel, trarsported 
540 kilometers from El Centro, at present 
the only producing field, to Mamonal, the 
terminal of the pipeline. The average rate 
of exchange of 1.80 for 1938 has been 
utilized for conversion to dollars. 

The pipeline contract of 1923 provides 
for a maximum tariff charge of 40 centavos 
per barrel up to the first 100 kilometers and 
an additional 5 centavos per 100 kilo- 
meters thereafter up to 800 kilometers. 

Referring to table III, the royalty at the 
port, column E, varies inversely as the 


Coffee has been one of Colombia’s principal industries for many years; this picture shows a coffee caravan not far from Medellin. Mules are now 
being replaced with trucks resulting in lower cost, more efficient transportation. 
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The above scene of road building on the De Mares concession illustrates some of the difficulties encountered in developing a field in the jungle. 


porte se determinara dividiendo el costo del 
transporte por el precio de un barril de pe- 
tréleo en el campo de que se trate. 

El articulo 39 de la ley estipula que las 
tarifas de los oleoductos se fijaran por mu- 
_ tuo acuerdo entre el Gobierno y el concesio- 
| nario del oleoducto, o explotadores de 
petroleo de propiedad privada, teniendo en 
cuenta la amortizacién del capital invertido, 
costo de sostenimiento, de administracién 
y explotacién, y una ganancia equitativa 
para el empresario. Las bases que se uti- 
lizan para fijar las tarifas de oleoductos 
en otros paises, y especialmente en los Es- 
tados Unidos, se tendran en cuenta. 

Puede apreciarse el significado de las 
disposiciones mencionadas tomando un caso 
ilustrativo, como se ve en la tabla III, que 
se ha elaborado a base de un precio de 
$1.20 por barril en el puerto de embarque 
maritimo y la tarifa de oleoducto fija de 
U. S. $0.000566 por barril-kilémetro. 

El precio de U. S. $1.20 por barril se ob- 
tiene del precio promedio ponderado f. o. b. 
Mamonal desde 1926. El precio durante es- 
te periodo es de U. S. $1.23 y deduciendo el 
costo actual de trasiego en el puerto, de 2.8 
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centavos U. S., como lo dispone el articulo 
34, se obtiene el precio utilizado. 

La tarifa fija de U. S. $0.000566 por ba- 
rril-kil6metro que se emplea en esta discu- 
sién general, se obtiene de la tarifa vigente 
de 55 centavos por barril transportado 540 


TABLE 


El contrato del oleoducto de 1923 autori- 
za una tarifa maxima de 40 centavos por 
barril para los primeros 100 kilémetros y 
5 centavos adicionales por cada 100 kiléme- 
tros siguientes, hasta los 800 kilémetros. 

En relacién con la tabla III, la regalia 


Illustrative Relation Between Royalty Payable and Corresponding Distance from 
Seaboard Based on a Price at Maritime Port of Shipment of $1.20 per Barrel and 
a Straight Pipeline Tariff Rate of $0.000566 per Barrel-Kilometer. 


Pipeline Tariff 


Distance from Seaport U.S. Cents Per 
Barrel 


Miles Kilometers 


kilémetros desde El] Centro, actualmente e] 
Gnico campo productor, hasta Mamonal tér- 
mino del oleoducto. Para la conversién a 
délares se ha utilizado el tipo de cambio 
promedio de 1938 de 1.80. 
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Price at Field Royalty Payable 
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pagadera en el puerto, columna E, varia in- 
versamente con la distancia del campo al 
puerto, columna B, en kilémetros, o la de A 
en millas. La tarifa fija mencionada da el 
costo correspondiente por barril en la co- 
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Quarters of the engineering and geological staff at Socony-Vacuum’s Aguas Claras camp. 
fortable camp which occupies a beautiful setting in the Magdalena Valley. 


distance of the field from the port, column 
B, in kilometers or A in miles. The straight 
pipeline tariff rate mentioned gives the 
corresponding charge per barrel in column 
C. Since the price at the port is $1.20, the 
price at the field is obtained, according to 
Article 34, by deducting the transportation 
column C giving the field price as shown in 
column D. Column F is the percentage 
equivalent required in kind, according to 
Article 31, when the royalty is payable at 
the field. Column G is the tax on private 
exploitation in lieu of royalty payments. 

The relation of the factors F to C, D and 
E as noted and P, the price at port of ship- 
ment, may be expressed algebraically as 
follows: F=E (P/P-C). The nature of this 
relation is such that the lower the price at 
the port the higher may be the royalty 
payable at the field and of course vice 
versa. It may be observed also that E 
remains constant beyond 900 kilometers 
which is of particular significance for con- 
cessions located in the Llanos oil regions 
and those of the upper Magdalena valley. 

It is of interest to show the royalty paya- 
ble when the value of P becomes a mini- 
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mum, which of course makes F, the royalty 
payable at the field a maximum. As an 
example, in 1933, when world prices for 
crude oil were at their lowest, the f.o.b. 
Mamonal price was $0.76. The port price, 
P, would then be $0.73, deducting the 2.8 
cents per barrel loading charge. A con- 
cession granted under Law 37 of 1931 
located 540 kilometers from port would, 
therefore, pay a royalty at the field com- 
puted as follows: F=6 (73/73-30.5) =10.3 
percent. 


GRAPH 


The location and distance from seaboard 
of an oilfield in the interior of Colombia 
is a direct economic factor in the capital 
investment required, pipeline investment, 
transport tariff, pipeline tax on common 
carriers and also in the royalty payable 
to the Government. 

In order to illustrate how the various 
factors mentioned enter into the exploita- 
tion of an oilfield in Colombia according to 
its location in the interior, reference is made 
to the accompanying graph. 


The latest type of tropical buildings are used in this com- 





Line A shows the distance along the Mag- 
dalena valley from the present port of oil 
shipments, Mamonal. The ordinate axis 
shows values in cents per barrel. Line F 
is the f.o.b. sale price at the port of $1.23, 
or the average price since 1926 for ship- 
ments from Mamonal. During this period 
the maximum price quoted was $2.03 per 
barrel in 1926 and the minimum reached 
$0.76 per barrel in 1933. 

Line B is located at the 5 centavos level 
or 2.78 cents which corresponds to the 
present loading charge at the port. 

Line D is the pipeline transportation 
charge based on a straight rate of $0.000566 
per barrel-kilometer. From this charge 
according to article 42, 2% percent of the 
prevailing transportation tariff is payable 
as a tax on common carriers. This tax is 
shown by line C which is in direct ratio to 
the tariff or distance inland. 

Line E is the diminishing royalty payable 
at the port for concessions granted on 
national lands. According to Article 35 the 
exploitation of private lands is subject to a 
tax payable in the same manner as the 
royalty of concessions on national lands. 


WORLD PETROLEUM 








Ce 
co 


re 
ga 


pu 


| 
e 


6 
re 
e 
le 











130 





20 F 
10 
100 
390 
80 
70 
60 
50 
40 
30 : 


300 
62 124 186 


lumna C. Siendo el precio en el puerto de 
U. S. $1.20 el precio en el campo se obtiene, 
segin el articulo 34, restando el transporte, 
Columna C, lo que da el precio en el campo 
como lo ensefia la columna D. La columna 
F sefiala el porcentaje equivalente que se 
requiere en especie cuando la regalia se pa- 
ga en el campo. 

La relacién matematica entre los factores 
mencionados, F, C, D, E, y P, el precio en 
puerto, puede expresarse asi: 


F — E(P/P-C) 


Seguin esta relacién matematica, cuanto 
mas bajo sea el precio en el puerto, mayor 
llega a ser la regalia, pagadera en el 
campo y por tanto vice versa. Es de no- 
tarse también que E permanece constante 
mas alla de los 900 kilémetros, lo cual es de 
importancia para las concesiones situadas 
en los Llanos y en la regién del alto Mag- 
dalena. 

Seria de interés mostrar el resultado 
cuando P llega a un minimo, lo cual hace 
F, la respectiva regalia en el campo, un 
maximo. Por via de ejemplo, en 1933, cuan- 
do el precio mundial del petréleo estaba a 
su nivel mas bajo, el precio f. 0. b., Mamo- 
nal fué de $0.76. El precio en el puerto, P, 
luego seria de $0.73 deduciendo el costo de 
trasiego de 2.8 centavos U. S. por barril. 
Una concesién otorgada de acuerdo con la 


MARCH 1939 


AVERAGE F.0.B. SALE PRICE AT MAMONAL 


2 99.8 F.0.8. PRECIO PROMED/O DE VENTA POR BARRIL EN EL PUERTO DE EMBARQUE MAMONAL 
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ley 37 de 1931, situada a 540 kilémetros del 
puerto, pagaria, luego, una regalia en el cam- 
po calculada asi: F — 6 (73/73-30.5) = 
10.3 por ciento. 


GRAFICO 


La ubicacién y por tanto la distancia del 
mar de un yacimiento petrolifero es un fac- 
tor decisivo en la inversién de capital para 
la explotacién, influye directamente en la 
tarifa de transporte por oleoducto, en el 
impuesto sobre oleoductos de uso publico y 
ademas fija la regalia pagadera al Gobier- 
no. Con el fin de ilustrar de que manera 
intervienen los distintos factores menciona- 
dos en la explotacién de un campo petroli- 
fero en Colombia, de acuerdo con su distan- 
cia del puerto, se hace referencia al grafico 
que se acompajiia. 

La abscisa, la rectilinea A, muestra la 
distancia a lo largo del valle del Magdalena, 
desde el actual puerto de embarque de pe- 
tréleo, Mamonal. La ordenada ensefia los 
valores en centavos U. S. por barril. La 
rectilinea F, sefiala el precio f.o.b. en el 
puerto, de $1.23 o el precio promedio pon- 
derado desde 1926 en Mamonal. Durante 
este periodo el precio maximo cotizado fué 
de U. S. $2.03 por barril en 1926, y el mini- 
mo alcanzé a U. S. $0.76 por barril en 1933. 

La linea B se halla al nivel de 5 centavos 
o sean 2.78 centavos U. S. por barril, el cos- 
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to de trasiego actual en el puerto al tipo de 
cambio de 1.80. 

La linea D indica la tarifa del oleoducto 
a razon de U. S. $0.000566 por barril kilé- 
metro. De la tarifa correspondiente, segan 
el articulo 42, se paga un impuesto del 2% 
por ciento sobre oleoductos de uso pitblico. 
Este impuesto esta indicado por la linea C, 
el cual varia directamente segiin la tarifa 
o distancia del puerto. 

La linea E muestra la regalia disminu- 
yente pagadera en el puerto, sobre conce- 
siones de propiedad nacional. Segin el ar- 
ticulo 35, la explotacién del petréleo de pro- 
piedad particular estaé sujeta a un impues- 
to, cobrado y liquidado en la misma forma 
establecida para la regalia del Estado. El 
impuesto varia segin la distancia del puer- 
to y se sefiala en la tabla III. 

La diferencia sefialada en el grafico en- 
tre la regalia y el precio de venta f.o. b. 
en el puerto equivale a la utilidad neta, in- 
clusive el costo de produccién. Este dltimo 
factor necesariamente tiene que comprender 
gastos de sostenimiento, de administracién, 
agotamiento, depreciacién, costo de adqui- 
rir la concesién, amortizacién y pagos por 
concepto de impuestos. 


IMPUESTOS 


Ademas de la regalia, la ley 81 de 1931, 
complementada por la ley 78 de 1935 esta- 
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The tax varies as the distance from port 
as shown in Table III. 

The difference between the royalty line 
and the f.o.b. sale price is equivalent to the 
net return per barrel plus the cost of produc- 


Above, Bachelor mess hall in rear and swimming pool in foreground at Barranca 
Bermeja: Below, one of the early wells on the Barco concession. 


tion. The latter must necessarily include 
operating expenses, administration, deple- 
tion, depreciation, cost of acquiring the 
concession, amortization, and tax pay- 
ments. 


TAX PROVISIONS 


In addition to royalty payments, Law 81 
of 1931 as amended by Law 78 of 1935 
establishes income, excess profits and 
patrimony taxes as additional contribu- 
tions by exploiting companies. 

According to Article 13 of the oil law, 
concessionaires are exempt from paying all 
municipal and departmental taxes either 
direct or indirect, also from the river tax. 
In addition, crude petroleum, its products 
and by-products, are exempt from any ex- 
port tax or duty during the first 30 years. 
Exemptions are not granted on import 
duties except as provided by Article 9 of 
Law 160 of 1936 which covers process 
equipment and machinery for the con- 
struction of refineries. 

In connection with the above legislation 
it is of interest to know that the company 
exploiting the De Mares concession made an 
income tax payment in 1937 equivalent to 
13.94 cents per barrel of production. 
This total comprised income tax of 9.13, 
excess profits tax of 3.55 and patrimony 
of 1.26 cents per barrel. Import duties 
equalled 1.10 and miscellaneous taxes 
amounted to 0.40 cents per barrel produced. 
The gross production in 1937 amounted to 
20,297,846 bbl. of crude oil and 682,201 
bbl. of natural gasoline. Some 2,376,659 
bbl. of crude were refined for domestic 
consumption. 
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The company exploiting the 335 mile 
pipeline, from El Centro to Mamonal, 
transported 17,945,128 bbl. of crude and 
made an income tax payment in 1937 
equivalent to 6.50 cents per barrel trans- 
ported. This total comprised income tax of 
4.23, excess profits of 1.69 and patrimony 
of 0.58 cents per barrel. Import duties 
equalled 0.28 and miscellaneous taxes 
paid by the pipeline company amounted 
to 0.08 cents per barrel transported. 

Currency devaluation has taken place 
during recent years in many countries. In 
oil producing nations it has very significant 
economic effects. Colombia has now estab- 
lished by Law 167 of 1938 the gold content 
of the peso as 0.56424 g. of 0.900 fine. When 
this law became effective the legal ratio 
of the dollar to the peso was raised from 
1.03 to 1.75. Companies which are making 
dollar investments now in Colombia par- 
ticularly in oil production, are favored in 
certain instances by this circumstance. 
Besides having the effect of reducing in 
dollar equivalent import duties established 
heretofore, and in diminishing the outlay 
made as payments for national services, it 
reduces those payments or sums fixed by 
the oil law and its regulatory decree. 

In practically every case reduction in 
actual amount of import duty paid results 
from the fact that imports are classified 
and duty collected on a weight rather than 
an ad valorem basis. 


With reference to payments under the oil 
law, Article 19 and its amendment fixes a 
surface rental fee on national concessions 
varying from 10 centavos to two pesos ac- 
cording to the duration of the exploration 
period. Article 64 of the regulatory decree 
stipulates a minimum investment of 500,- 
000 pesos during each five years of the 
first decade of the exploitation period. In 
view of the devaluation the rental fee is 
reduced from the limits of 9.7 cents to 
$1.94 to the limits of 5.7 cents to $1.14 per 
hectare per year. Likewise the minimum 
investment is reduced from $486,000 to 
$286,000. Such devaluation also affects the 
sums mentioned in Article 10, fixing the fee 
for the storage of royalty oil; in Article 11, 
establishing minimum deposits covering 
concession contracts; in Article 32, the pay- 
ment to the Government for natural gassold. 


The foregoing analysis indicates that the 
world trend is toward a more intensive 
development of prospective oil lands outside 
the United States. Colombia is particularly 
favored to participate in this trend due to 
geological, economic and political factors. 
Colombia already occupies seventh place 
as an oil supplier and its extensive pros- 
pective oil areas suggest that it may soon 
move to a more prominent position. The 
provisions of the oil law have a note 
worthy degree of equity. 


WORLD PETROLEUM 
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blece el impuesto sobre la renta, exceso de 
utilidades y patrimonio, y llegan a ser con- 
tribuciones adicionales al fisco por parte de 
las compafiias explotadoras. 

Segtin el articulo 13 de la ley de petro- 
leos, la exploracién y explotacién del petré- 
leo quedan exentas del pago de toda clase 
de impuestos municipales y departamenta- 
les, directos e indirectos, lo mismo que del 
impuesto fluvial. También el petréleo cru- 
do y sus derivados gozan de la exencién de 
todo impuesto de exportacién durante los 
primeros treinta afios de la respectiva ex- 
plotacién. No se conceden exenciones del 
pago de los impuestos de aduana de impor- 
tacién salvo lo dispuesto en el articulo 9 de 
la ley 160 de 1936, el cual cubre las impor- 
taciones de maquinaria para refinerias y 
para el montaje de éstas. 

En relacién con lo dispuesto es de inte- 
rés notar que la compaiiia explotadora de la 
concesién De Mares en 1937 hizo un pago 
de 13.94 centavos U. S. por barril explota- 
do por concepto del impuesto sobre la renta. 
Este total comprende 9.13 centavos de im- 
puesto sobre la renta; 3.55 centavos de ex- 
ceso de utilidades; 1.26 centavos de patri- 
monio. Los derechos de aduana durante es- 
te mismo ano, ascendieron a 1.10 centavos y 
otros impuestos nacionales a 0.40 de centa- 
vo por barril explotado. La produccién bru- 
ta explotada en 1937 fué de 20,297,846 ba- 
rriles de petréleo crudo y 682,201 barriles 
de gasolina natural. Se elaboraron en la 
refineria 2,376,659 barriles para el mercado 
interno. 

La compafiia explotadora del oleoducto de 
540 kil6metros, desde E] Centro a Mamonal, 
transport6 17,945,128 barriles de petrdéleo 
en 1937 e hizo un pago de 6.50 centavos 
U. S. por barril transportado por concepto 
del impuesto sobre la renta. Este total com- 
prende 4.23 centavos de impuesto sobre la 
renta; 1.69 centavos de exceso de utilida- 
des; 0.58 centavos de patrimonio. Los de- 
rechos de aduana ascendieron durante este 
mismo afio a 0.28 de centavo y otros im- 
puestos nacionales a 0.08 de centavo U. S. 
por barril transportado. 


DESVALORIZACIO6N MONETARIA 


La desvalorizacién monearia es una medi- 
da que ha venido adoptandose durante los 
ultimos afios en muchos paises. En los pai- 
ses productores de petréleo tal medida pue- 
de tener un efecto econédmico de importan- 
cia. En Colombia se ha fijado nuevamen- 
te, segin la ley 167 de 1938, el contenido de 
oro de un peso en 0.56424 g. de oro a la ley 
de 0.900. Esta disposicién que ya ha entra- 
do en vigencia fija el tipo de cambio legal 
entre el délar y el peso y hace subir éste 
del 1.03 al 1.75. Las compaiiias industriales 
que en la actualidad estan haciendo inver- 
Siones en délares, y especialmente en la pro- 
duccién del petréleo, encontrardn ciertas 
ventajas en vista de esta circunstancia. 
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Augering for geological samples in typical Co- 
lombian jungle clearing: Shell and Richmond 
as well as Socony-Vacuum have done much 
geological work through the Magdalena Valley. 


Ademas de tener el efecto de obtener una 
reduccién en su equivalencia en dolares de 
los derechos de aduana ya fijados y el de 
disminuir los pagos hechos por concepto 
de servicios nacionales, también llega a re- 
ducir los pagos, o sumas fijadas en la ley 
del petréleo y en su decreto reglamentario. 

La reduccién de los derechos de aduana 
se llega a obtener debido a que practica- 
mente en todo caso las importaciones estan 
clasificadas y los derechos se cobran a base 
del peso del articulo y no ad valorem. 

En relacién con los pagos fijados por la 
ley del petréleo, el articulo 19 y la enmienda 
establece un canon superficiario sobre con- 
cesiones de propiedad nacional que varia de 
diez centavos hasta dos pesos por hectarea, 
segin la duracién del periodo de explora- 
cién. El articulo 64 del decreto reglamen- 
tario estipula una inversién minima de 
500,000 pesos durante cada cinco afios de la 
primera década del contrato. En vista de 
la devaluacion el canon superficiario se re- 
duce de los limites en délares de 9.7 centa- 
vos a $1.94 a los limites de 5.7 a $1.14 por 









































héctarea por ano. Asi mismo la inversion 
minima se reduce de U. S. $486,000 a 


$286,000. La devaluacién también afecta 
las distintas sumas; la del articulo 10, fi- 
jando el valor de almacenaje de la regalia; 
las del articulo 11, respecto del depésito 
para garantizar el cumplimiento de los con- 
tratos sobre concesiones; la del articulo 32, 
el pago al Gobierno por concepto de ventas 
del gas natural para fines industriales. 


RESUMEN 


El analisis anterior demuestra que se es- 
ta experimentando mundialmente un desa- 
rrollo intenso de terrenos petroliferos y que 
tal desarrollo esta llevandose a cabo princi- 
palmente en territorio fuera de los Estados 
Unidos. Debido a los distintos factores geo- 
légicos, econédmicos y politicos, Colombia se 
encuentra en una posicién halagadora, res- 
pecto a este desarrollo. Colombia ya ocupa 
el séptimo puesto como pais abastecedor de 
petréleo, y los extensos terrenos de pers- 
pectiva petrolifera auguran que dentro de 
breve tiempo ocupard una posicién de ma- 
yor importancia. La ley sobre el petréleo 
contiene disposiciones de alta equidad. To- 
dos estos factores han de influir, sin duda, 
en un proximo desarrollo intenso de la in- 
dustria petrolifera de Colombia. 








INDUSTRIAL CENTER IN COLOMBIA 


Unit Operation, Efficient Refin- 
ing, Well - Organized Transport 
and Distribution, Complete Sani- 
tary Measures and Effective La- 
bor Relations Make Tropical Oil 
Company’s Operations Model for 


Petroleum Exploitation. 


Some 400 years ago a small but in- 
domitable band of conquistadores rested 
near the banks of the Magdalena in what is 
now the Republic of Colombia. The scene 
must have been one of suspended animation 
for the company, clad in heavy armour, 
carrying cumbersome weapons, had com- 
pleted 360 miles of their incredible journey 
through the sweating jungle. They had 
poled their canoes and hacked their way 
through all but impenetrable forests half 
pushing, half dragging unwieldy European 
horses. Bodies of their comrades were 
strewn down the valley behind them. Weary 
but erect guards maintained constant 
watch over the few remaining horses, ob- 
jects of extraordinary care since Quesada, 
commander of the expedition, had decreed 
that the four men assigned to each horse 
must pay with their lives for the loss of the 
animal entrusted to their care. 

Somewhere in the camp natural curiosity 
must have triumphed over weariness for 
soldiers brought to Don Quesada a peculiar 
substance they had found not far from the 
camp. It was a black viscous fluid and might 
have been recognized by Marco Polo or the 
Crusaders of an earlier age. To the com- 
mander it meant little: he was in quest of 
fabulous stores of gold. Moreover he had 
just received news of much greater moment: 
twins had been born to the Royal House of 
Spain. In honor of this event, the encamp- 
ment was named Infantas. 

Oil had been discovered at the great 
Infantas field, but the Spanish soldiers 
pushed on in quest of a better-understood 
wealth and the rich deposits remained un- 
disturbed for another four centuries. 

In 1905 the two great Colombian con- 
cessions were under consideration by the 
government in Bogota. General Barco was 


70 


a familiar figure in the government build- 
ings where he was busy clearing up details 
in regard to his concession in the Cata- 
tumbo. De Mares, a French engineer, 
equally familiar in the capital, had just 
received a concession to an extensive area 
in the Magdalena Valley near the town of 
Barranca Bermeja including the site of 
Quesada’s camp. 

There followed discouraging years for the 
concessionaire when many times his dreams 
of a rich oilfield on his concession must have 
appeared to be growing ever more remote. 
His persistence was rewarded in 1916, 
however, when a prominent group of 
Pittsburgh oil men organized the Tropical 
Oil Company, surveyed the concession and 
located and drilled three producing wells, 
proving the existence of an important re- 
serve of petroleum. The tremendous dif- 
ficulty of penetrating the jungle and 
drilling these wells indicated the necessity 
for the enlistment of an organization of wide 
experience and very substantial resources 
to develop commercial production. The 
Pittsburgh interests sought the aid of Inter- 
national Petroleum Company, Ltd., whose 
notable success in Peru logically attracted 
their attention. Through Imperial Oil 
Company, Ltd., International was af- 
filiated with the Standard Oil Company of 
New Jersey. 

Large scale development work was un- 
dertaken on the De Mares concession about 
1920. The company had first to face a 
number of physical difficulties that might 
have seemed insurmountable a few years 
earlier. The only avenue of transportation 
reaching Barranca Bermeja was the Mag- 
dalena but the shifting course of the river, 
the numerous sand bars and snags and the 
swift current made it difficult to carry the 
heavy drilling equipment to the field. It 
was necessary to construct specially-de- 
signed tow boats and barges as well as a 
railroad from Barrance Bermeja to El 
Centro. 

The greatest precautions were necessary 
to avoid the incidence of disease that 
wrecked the first efforts to construct the 
Panama Canal. Moreover, there was no 
center of population close by and labor had 
to be recruited from up and down the 
valley for many miles, suitable housing had 
to be arranged and supplies secured to feed 
at least 5,000 workmen and 500 staff mem- 
bers at the peak of construction. 

Medical and sanitary work, housing, 
supplies, road and railroad building, the 
design and building of a river fleet were 
of course, incidental to the main work of 


drilling up the field, laying gathering lines, 
constructing tankage, machine shops and a 
power station. Well over $50,000,000 were 
invested before a single barrel of oil 
reached seaboard. 

Finally there emerged in the jungle after 
much patient effort and heavy expenditure 
a community complete with schools, hos- 
pitals, clubs, comfortable residences for 
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UNGLE BUILT ON OIL 


married and single staff, modernized quar- 
ters and messes for workmen, a golf course 
and recreation grounds for all. The camp 
was served by a modern water treating and 
sedimentation plant, ice and refrigerator 
plant and a large commissary supplying the 
wants of workmen and employees virtually 
at cost. Due to the distance from manu- 
facturing centers very complete machine 
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and blacksmith’s shops were necessary. 
Over 500 kilometers of roads had to be 
built. Each well requires a specially built 
road involving excavation and grading and 
is usually completed several months in 
advance of moving-in with drilling equip- 
ment. 

Over these roads travel the 300 trucks 
and automobiles of Tropical’s fleet. These 








vehicles operate only on the concession for 
while there is 
Bermeja, the usual method of travel from 
El] Centro to the river port is over the 30 
kilometers of narrow gauge railroad built 


now a road to Barranca 


by the company. 


View of part of El Centro camp; the large 
building with smoke stack is the power house. 
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In its present stage of development the 
field consists of two anticlinal structures 
comprising an aggregate of approximately 
12,000 producing acres. 

The early wells were drilled with cable 
tools and this system of drilling was used 
with more or less indifferent success during 
the first few years of development. The 
formations consisting mostly of uncon- 
solidated sands and shales do not favor the 
cable tool method. About 1925 rotary rigs 
were introduced in the field and rapidly 
proved their superiority over cable tools. 
For the past twelve years rotaries have 
been used exclusively. 

During 1938 six strings were used in the 
drilling program averaging 10 completions 
per month, principally on the LaCira 
structure, Infantas being practically drilled 
up. The crude has an average gravity of 25 
deg. A.P.I. 

Steam driven rigs are used as there is an 
abundant supply of natural gas available. 
Practically all of the footage drilled is made 
with drag bits, either the two-way or 
four-way type. Draw-works units which 
were purchased prior to the unitization 
scheme adopted by manufacturers in the 
north have been unitized in the local shops. 

The casing program has been varied 
from time to time although the general 
trend has been toward the use of smaller 
diameter pipe. At present the general 
practice, after cementing 13%¢ in. surface 
pipe, is to carry an open hole to the top of 
the producing sand where either an 854 in. 
or 65% in. oil string is set and cemented. In 
completion a 534 in. or 4% in. slotted liner 
is set opposite the producing section. In 
some cases, however, a 65% in. combination 
string is run to bottom and cemented 
through perforations just above the produc- 
ing sand. 
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Above—Drilling 
well on the west 
flank of La Cira 
structure. Right 
—Gun perforat- 
ing equipment 
mounted on an 
old but still ser- 
viceable truck 
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Gun-perforating has been used for the 
past two or three years to a considerable 
advantage. This method was primarily 
used on old wells in which the upper sands 
had been cased off when the wells were 
originally completed in the deeper zones. 
Where pressure maintenance is being car- 
ried on in the lower zone the latter was 
plugged off prior to perforating, but 
where this condition is not a factor the two 
zones are produced simultaneously. During 
the past year the gun-perforator has proved 
a valuable adjunct in the completion of 
edge wells where water may be present. 

Three distinct producing zones are pres- 
ent on the LaCira structure, while at In- 
fantas there are only two. These zones are 
designated as A, B, and C in the order of 
depth, with the C-zone being the most 
important both with respect to area as well 
as yield. 

At LaCira near the crest of the structure 
the respective levels of the A, B, and C 
zones are roughly 1,000, 1,500, and 2,000 ft. 
These horizons gradually increase in depth 
toward the flanks of the structure and on 
the outer edge the C-zone is encountered at 


a depth around 4,000 ft. On the Infantas 
anticline the levels of the B and C sands are 
somewhat more shallow. 

Well spacing in the field varies depending 
on the particular zone characteristics, 
depth and pressure conditions. On the 
Infantas anticline, which was developed in 
advance of repressuring or pressure main- 
tenance operations, the conventional 10 
acre spacing prevails. Drilling of the C-zone 
at LaCira commenced with 8.56 acres per 
well on a triangular pattern but with the 
introduction of a pressure maintenance pro- 
gram about 1930 the spacing was altered to 
17 acres per well. Spacing in the B-zone 
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carried a somewhat higher density, al- 
though the pattern is not uniform as many 
of the older C-zone wells have been con- 
verted to the intermediate sand producers 
by means of gun-perforating. Final devel- 
opment plans for the A-zone have not been 
definitely formulated, although from the 
sand thickness and the characteristics of 
the crude it is probable that a spacing be- 
tween five and ten acres will be used. 

To date approximately 1,000 wells have 
been drilled in the Infantas and LaCira 
structures. Of these 835 were producing in 
1938. Natural flow, gas lift and pumping 
are used to raise the oil with pumping pre- 
dominating to the extent of over 80 percent 
of the total production. Natural flow ac- 
counts for less than eight percent of the 
production. 

With the exception of two central pump- 
ing powers the wells are equipped with in- 
dividual pumping units. The extremely 
broken terrain and the heavy undergrowth 
are not conducive to central power pump- 
ing. Due to the wide range in well depth and 
load conditions, pumping equipment of 
various capacities is operated in the field. 
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A distinctive feature is the extensive 
application of electric power for practically 
all plant and field operations outside of 
drilling. The generating plant of 7,000 
K.W. capacity is located at El Centro, and 
primary current distribution within a 
radius of three kilometers is at 2,300 volts, 
while at greater distances 13,200 volts are 
used. Secondary current’ distribution 
throughout the field is at 440 volts from 
field transformer stations which are located 
so as to provide service areas of approxi- 
mately one square kilometer per station. 
Capacities of these stations range from 50 
K.V.A. to 225 K.V.A. (all three phase) de- 
pending upon the number of wells and oil 
gathering stations situated in the par- 
ticular service area. While electrification 
has been carried out on a large scale, the 
most important as well as the most in- 
teresting application has been to well pump- 
ing equipment. 

When the first well pumping motors 
were obtained for the field the type of 
pumping equipment on hand was the 
“standard front,”” an adaptation of the 
cable tool drilling rigs. As this equipment 


_ was used for both pumping and servicing, 
. dual rated motors of 15/35 h.p. were in- 


stalled. Later, as manufacturers of pumping 
units improved their design, more compact 
and more efficient pumping equipment was 
installed. Also portable hoists for well 
servicing were placed in use. 

A power survey made about this time 
indicated that the average load factor in the 
field was less than 50 percent. From this 
fact the obvious conclusion was drawn that 
in order to realize the greatest overall effi- 
ciency, driving motors must be selected as 
to type and size for the particular load con- 
dition at each well. With the idea in view of 
effecting the greatest possible economy in 
power consumption, a regular schedule for 
taking periodical power tests on the several 
hundred pumping installations was started 
a few years ago. The outcome of this pro- 
gram has been an almost constant inter- 
change of motors to accommodate changing 
conditions. In one instance the correct 
motor application on about 350 pumping 
wells resulted in reducing the power con- 
sumption nearly 4 K.W. per well. At the 




























Two-stage distillation unit, 7.000 bbl. capacity 
located at Barranca Bermeja to supply a large 
part of Colombia’s domestic consumption. 


present time motor sizes range from one 
horse power up to 15 h.p. 

In conjunction with the periodical power 
tests, the volumetric or fluid efficiency of 
the pumping equipment is ascertained. 
Whenever this factor is found to be in need 
of correction, the necessary adjustments in 
speed, rod travel or working barrel size is 
effected. In many cases pumping units are 
replaced with those of smaller capacity 
and the larger ones moved to deeper and 
heavier wells. Continuous pumping is 
favored over intermittent pumping, and on 
very small wells speeds as low as two 
strokes per minute are used. The primary 
purpose, of course, for the constant check- 
up on all pumping well operations is to 
keep lifting and maintenance costs down to 
a minimum. 

As already stated, well servicing equip- 
ment is now all of the portable type and 
both electric and gasoline engine driven 
hoists are used. The latter are employed 


Marine department dry dock where the river 
fleet of Tropical Oil Company is maintained 
for efficient service. 






























chiefly in clean-out work 
formed mainly with hydrostatic boilers and 
perforation cleaners. The amount of clean- 


which is per- 


out work done is probably more than in 
most fields but here again it is believed 
that by keeping the wells as free as possible 
of loose sand the expense incurred will be 
more than offset by lower maintenance 
costs on pumping equipment. 

Edge water is encountered on the lower 
flanks of both structures but up to the 
present time this condition is far less pro- 
nounced at La Cira where pressures are 
higher than on the Infantas anticline. 

All the emulsified oil is delivered to a 
central dehydration treating. 
Both heat and chemical, as well as excelsior 


plant for 


tanks, are employed in the treating process. 
The emulsion from the field is first re- 
ceived in a 55,000 bbl. tank from which it 
gravitates through a battery of return 
tubular boilers used as oil heaters. The 
chemical is introduced before the emulsion 
stream enters the boilers where it is heated 
to a temperature of 160 deg. F. After leaving 
the heaters the water-oil mixture passes 
through a gas scrubber where any vapors 
leaving the crude are separated under a 
slight vacuum, and the gasoline recovered 
at the absorption plant. Likewise all the 
excelsior and settling tanks are of the gas 
tight type equipped with vapor recovery 
lines. The treated oil after settling leaves 
the dehydration plant containing less than 
0.2 percent water. 

Gas conservation has been practiced by 
the Tropical Oil Company since the begin- 
ning of producing operations on the con- 
cession. In the early life of the field, re- 
servoir energy was conserved by maintain- 
ing back pressure on all flowing wells. New 
wells were completed with tubing strings, 
and packers which were set just above the 
producing zone. 
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The second stage in the conservation 
program was to restrict production of gas 
by shutting-in completely high gas-oil 
ratio on those wells situated on the crest 
of the structures. Later, as the producing 
areas were extended, reservoir pressures 
were augmented by gas injection. Gas 
return was started about 1930 and during 
the past six years a daily input to the pro- 
ducing sands of between 17,000,000 and 
25,000,000 cu. ft. has been maintained. 

Input pressures range from 300 to 800 
Ibs. and input wells in the La Cira field are 
all situated on the structural highs. This 
practice has been somewhat modified on the 
Infantas anticline due to peculiarities of 
structure, mainly transverse faulting. Due 
to sand and oil characteristics, the C-zone 
formation lends itself best to repressuring. 

There are five natural gasoline plants 
operating in the field with an aggregate 
compressor capacity of 15,000 h.p. Fifty- 
one units are used in low pressure service 
while twenty-two are high pressure units 
used in repressuring work. Gas from the 
separator stations enters the plants at 
10 to 12 in. vacuum and is compressed in 
two stages to 90 or 100 Ibs. At this pressure 
it is passed through mineral seal absorbers 
for gasoline extraction. The residue gas, 
after fuel requirements for the field and the 
refinery have been supplied, is recompressed 
in two more stages and finally returned to 
the producing sands. 

The distillation of the mineral seal oil is 
carried out at the main or central plant and 
likewise the stabilization of the raw prod- 
uct. At the El Centro plant there are two 
distillation units, one for taking care of the 
absorption oil at the local plant and the 
other from the four outlying plants. A por- 
tion of the finished natural gasoline is 
transported by means of a pipeline to the 
refinery at Barranca-Bermeja where it is 
blended with straight run gasoline to 
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El Centro natural gasoline plant photogravhed 
from the garden in front of the general offices. 


supply market requirements within the 
country. The balance of the field product is 
mixed with the crudedelivered to the Andian 
Pipe Line Company which transports the 
oil to tidewater for export. 

Various other operations are carried on in 
connection with the El Centro gasoline 
plant. One is an oxygen manufacturing 
plant which supplies the requirements of 
this product to the shops in the field and 
at the refinery. Another is the recovery from 
the stabilizer of propane gas which is em- 
ployed for cutting purposes. This gas is 
piped directly from the stabilizer to the 
welding shop where it is delivered through 
a regulator to the cutting torches. A bot- 
tling plant for bottling acetylene gas 
supplied by carbide generators is also 
installed here. 


El Centro power plant; practically all opera- 
tions except drilling are electrically powered. 
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P. F. Shannon, resident manager, is in 
charge of operations at El Centro. 

Production from the field is run to the 
refinery where it is processed and products 
distributed throughout the Republic. No 
refined products except fuel oil are exported. 
By far the greater part of the crude produc- 
tion goes to the National Andian pipeline 
which transports it to Mamonal on the 
Caribbean whence it is taken by tanker to 
Aruba to be refined and distributed in 
Europe, and to the Halifax and East 
Montreal Refinery of the Imperial Oil 
Limited for distribution in Canada. 

The refinery located at Barranca Ber- 
meja, 18 miles from El Centro, is a com- 
plete installation consisting of a crude still 
battery, a two stage distillation unit, a 
phenol plant and an asphalt plant as well 
as plants for making lubricating oils and 
greases, drums and tins, together with 
loading facilities and tankage. 

The continuous crude battery consists 
of four shell stills, No. 1 being equipped 
with bubble tower, partial condensers and 
heat exchangers while Nos. 2 and 3 are 
equipped with bubble tower and partial 
condensers. 

Crude is picked up from storage by 
charging pump, and after passing through 
partial condensers and heat exchangers, is 
charged to the bubble tower of No. 1 still. 
Bottoms from No. 1 still are then fed to 
Nos. 2 and 3 stills by steam lift. Nos. 2 and 3 
stills are so hooked up that if the charging 
rate on No. 1 exceeds 4,500 bbl. per day, 
the charge to these stills can be split. Lime 
is fed with the crude charge to No. 1 still 
to reduce corrosion. The overhead products 
taken off this battery are naphtha, kerosene 
and gas oil. Nos. 2, 3 and 4 stills are hooked 
up so that when they are not in service in 
the crude battery, they can be used to 
manufacture liquid asphalt. 

Crude oil from storage is also charged to 


(Continued on page 79) 
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the Foster-Wheeler combination two stage 
distillation unit through heat exchangers, 
crude being preheated to a temperature of 
approximately 350 deg. F. before entering 
the tube still. The coil discharge is flashed 
into the atmospheric fractionating tower. 
Products taken from this tower are: light 
naphtha, overhead; heavy naphtha, top 
side stream; kerosene, center side stream; 
and gas oil, bottom side stream. These 
streams are governed by control valves at 
the point where they are taken from the 
tower, and run by gravity through coolers 
and thence to storage. Bottoms from this 
tower are then picked up and charged to the 
vacuum coil, then flashed into the vacuum 
tower where gas oil is taken off as an over- 
head stream, the residuum taken from the 
bottom of the tower being used as a base 
stock for the production of asphalt. When 
operating this unit on low cold test crude 
for the production of lubricating oils, three 
side streams are taken off the vacuum 
tower; top being light lube distillate; 
center, heavy lube distillate, and the lower 
side stream being cylinder stock. To reduce 
corrosion in this unit, five degree Bé lye 
is injected into the flash zone and con- 
densers on the atmospheric side, and into 
the coil outlet on the vacuum side. 


The phenol plant consists of a three foot 
packed treating tower together with heating 
coil, accumulator, bubble tower, con- 
densers, and tankage for finished and un- 
finished stocks. 

Raw lubricating distillates produced at 
the Foster-Wheeler unit are each in turn 
pumped to untreated storage tankage. The 
raw distillate is then pumped through a 
steam jacketed heater and thence to the 
bottom of the counter current treating 
tower. Similarly, the phenol is heated by 
pumping through a steam jacketed heater 
and thence to the top of this tower. Treated 
oil containing a small percentage of phenol 
is drawn off the top of this tower. Spent 
phenol and extract is drawn off the bottom 
of the tower and is then charged to the ac- 
cumulator and circulated through the coil 
and thence into the flash zone of the bubble 
tower. The phenol driven off is condensed 
on the top of the bubble tower and then 
taken to storage, the oil returning from the 
bottom of the tower to the accumulator. As 
the liquid level in the accumulator lowers 
due to distillation of phenol, fresh stock is 
charged to the accumulator. When the 
majority of the phenol has been removed, 
the tower is then placed under reduced 
pressure for complete removal of the 
solvent. When the charge in the ac- 
cumulator has been completely dephenol- 
ized, it is pumped to extract storage. In a 
similar manner, raffinate is charged to the 
accumulator, and thence to the coil for 
removal of phenol. 
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This raffinate is transferred and charged 
to a rerun flash coil where a heart cut is 
taken to the viscosity and color specifica- 
tions of the finished grade of lubricating oil. 

Asphalt base stock is taken either 
directly from the bottom of the vacuum 
tower on the Foster-Wheeler unit and 
charged to a 10 ft. by 30 ft. vertical 
oxidizer, or taken from storage, heated in 
one of the shell stills in the crude battery 
and charged directly to this oxidizer. This 
unit is provided with a small fire box that is 
gas fired for maintaining temperature. Air 
for oxidation is provided by a low pressure 
air compressor installed in the pumphouse. 
Oxidation is carried out until the batch is 


























petroleum products must be shipped up the 
Magdalena to La Dorada, there trans- 
shipped by rail to Bogota. Medellin and 
Cali represent other important centers 
reached by combinations of river, rail and 
road transport. T. W. King at Cartagena 
is sales manager. 

As early as 1922 a fleet of four stern 
wheel steamers with eight barges was 
placed in service. As the river current 
reaches a velocity of seven miles per hour 
in places, considerable power is required 
so that two of the steamers had 707 h.p. 
and two had 250 h.p. Six of the barges 
were 100 ft. and two were 50 ft. long. 
There are now nine steamers and 40 barges. 


Well cementing outfit in operation at El Centro. 


brought to specifications required, when 
it is picked up by a tar pump and discharged 
through a steam tracered insulated line to 
the asphalt filling building. 

In general if charging capacity of 7,500 
bbl. per day or less is required the two 
stage distillation unit only is used, the 
4,000 bbl. per day shell still capacity being 
held in reserve. In order to continue its 
policy of supplying fuels having the high- 
est octane and quality a demand for which 
is now foreseen, it seems likely that Trop- 
ical may install a cracking unit at Barranca 
Bermeja before very long. 

Refining operations are under the direc- 
tion of W. E. Longworthy. 

Within the past few months there has 
been completed between Barranca Bermeja 
and Bogota a road but as yet this is hardly 
suitable for tank trucks or heavy traffic so 
the river still remains the principal avenue 
for distribution of petroleum products. 
The Troco refinery supplies the entire 
country with the exception of a small 
gallonage handled by Shell at Barran- 
quilla which is imported from Curacao and 
a few Socony pumps found in Cucuta. 

Bogota, the capital, represents the largest 
market and to reach its 8,400 ft. elevation, 


Horsepower on later additions to the fleet 
amounts to 1320 h.p. During 1938, 2,463,- 
110 bbl. of bulk products were moved on 
the river at the rate of approximately 
15,000 bbl. per trip. The development by 
Tropical of the system of pushing barges 
ahead of the steamers is the only thing 
that makes it possible to move such 
quantities of cargo with the present effi- 
cient fleet. To appreciate the difficulties of 
maintaining adequate distribution relying 
primarily upon the river, it should be noted 
that the average draft of water in the river 
for 12 months is four feet. The company 
maintains their own dry docks and designed 
and developed all their own fleet with the 
exception of the four original steamers. 
The personnel is entirely Colombian. Opera- 
tions are directed in Colombia by G. H. 
Birchall. 

The foresight and 
Colombian and North American groups 
connected with the development of the De 
Mares concession has been rewarded by 


persistence of the 


building this single concession to a point 
the world’s ninth 
largest oil producer, and all her domestic 
requirements are supplied at about the 


where Colombia is 


lowest cost in South America. 








Vital Link Between Oil Field and World Market 





Represented by ANDIAN PIPELINE 


Three Hundred and Thirty-Five 
Mile Pipeline, Majer Factor in 
Colombian Economy, Has Trans- 
ported 206,000,000 Bbli. With Ut- 
most Efficiency Under Direction 


of Captain J. W. Flanagan. 


Fottowinc the Andian pipeline through 
the jungles of Colombia in a launch on the 
Magdalena River, walking through the 
spotless pump stations and realizing that 
over 50,000 bbl. of El Centro crude daily 
flow through the line it is difficult to 
picture the negotiation, organization work, 
preliminary surveys and actual construc- 
tion necessary to the present smooth func- 
tioning of this great service. For all its 335 
miles no oil is in sight: pump stations are 
spotless within and beautiful in their setting 
of tropical gardens: unhurried but com- 
petent Colombian and North American 
workmen move about the stations. Occa- 
sionally the company’s hydroplane lights 
on the river carrying one of the two 


Captain J. W. Flanagan 





doctors constantly patrolling the line to 
maintain a rigid standard of health: or one 
of the big stern-wheel river boats reminis- 
cent of the Mississippi in the last century 
glides swiftly down stream or bucks the 
seven mile an hour current upstream with 
automobiles, cattle and equipment for the 
interior. The whole impression is one of 


quiet unhurried efficiency in the perform- 
ance of a tremendously important job. 

One concludes very soon that this in- 
dustrial efficiency in the steaming jungle 
valley must be the expression of an ex- 
traordinary character. One’s conclusion is 
justified by the repetition of a name that is 
apparently as familiar in forgotton fincas 
along the river as it is in Bogota, Toronto, 
or New York. 

In 1919 Captain J. W. Flanagan arrived 
in Bogota after a tedious 15 day trip up 
the Magdalena by river boat and a mule 
back journey to the eight thousand foot 
elevation of the Bogota savannah. He 
had arrived to start negotiations with the 
Colombian government for the construc- 
tion and operation of a pipeline from the 
jungle field of El Centro to the ancient port 
of Cartagena. Down in the valley surveys 
were being carried out under his direction 


while in the beautiful capital, Captain 
Flanagan met almost daily with govern- 
ment representatives. Deliberately, these 
able men considered every aspect of the 
proposed project. Finally in October 1923 
the contract was executed under which the 
line was built and is operating today. 
Studies and surveys in the valley were 


pushed forward with renewed vigor and in 
January 1925 the initial pipe order was 
placed. 

Captain Flanagan was acting on behalf 
of the Andian National Corporation, Ltd., 
organized in Canada with a dominion 
charter in 1919. It derived its resources 
from the sale of shares to Canadian, Brit- 
ish, United States, and Colombian interests. 
Captain Flanagan, as president, handled 
the negotiations, actively supervised the 
original construction and has directed the 
policy of the company from its inception to 
the present day. When he is not flying to 
Bogota, working in New York or studying 
operating reports in Cartagena, the Cap- 
tain is to be found atop the tallest building 
in the British Empire in Toronto directing 
the policies of his company and planning 
his further industrial and philanthropic 
activities covering two continents. 


WORLD PETROLEUM 










Left—The Andian hospital at Mamonal where employees and the public receive excellent medical attention. 
in Cartagena which may also be seen in the larger Scadta airview of the city and bay, in the right foreground. 


Operations of the company are in such 
competent hands as those of L. P. Maier, 
vice president who as engineer participated 
in the surveys and construction, and H. A. 
Burgon, secretary treasurer. In Bogota the 
company is ably represented by R. I. Dod- 
son and his assistant, H. B. Richardson and 
is managed from Cartagena by J. K. Rose 
and P. C. Schiffers. The pipeline superin- 
tendent is E. L. Sturm and P. C. Klintman 
is in charge of station operation. 

Construction of the line was accom- 
plished in the remarkably short time of 11 
months from laying of the first joint on 
April 4, 1925, to completion on March 6, 
1926. This was six months earlier than even 
the most optimistic estimates. It included 
the construction of 10 pump stations, 
laying 335 miles of 10 in. line and the 
installation of a metallic circuit telephone 
system paralleling the pipeline. 
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Government officials made their inspec- 
tion and gave the line official authorization 
on May 27th, 1926. The transportation of 
oil was immediately inaugurated. This 
original construction provided a carrying 
capacity of about 30,000 bbl. of crude oil 
per day. Including station pumping equip- 
ment, 60,000 tons of material went into the 
construction of the line, all of which was 
handled through the Port of Cartagena, 
thence by rail to Calamar, where it was 
loaded on river steamers for distribution at 
various points along the pipeline. During 
the construction peak there were about 
3,000 Colombians and 250 North Americans 
employed. The difficulties encountered both 
in the original surveys and construction can 
be readily appreciated, as no roads existed, 
the line itself being located mainly through 
trackless jungle. Transportation difficulties 
were enormous, and labor at that time, 


Above—The Andian building 


while extremely willing, was entirely inex- 
perienced. Health conditions might well 
have been bad, especially in the wet 
seasons, as the annual rainfall is approxi- 
mately 120 in. per year. 

During the period with 
Captain Flanagan actively in charge, en- 


construction 


gineers and workmen were housed in large 
screened houseboats mounted on steel 
barges which could be moved along the 
river as the work progressed. Despite the 
dampness and heat of the valley the 
efforts to maintain the health of the work- 
men were rewarded by the fact that not a 
single life was lost as a result of malaria or 
dysentery. The Medical Dept. was super- 
vised by Dr. A. W. Schoenleber of New 
York. 

Great stern wheel river steamers of re- 
markably shallow draft conveyed thous- 
ands of tons of equipment to points on the 
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river bank and from these unloading points 
material was distributed up and down the 
river on truss-wheel carriers over crude 
roads hacked through the jungle. Some 
mechanical ditchers were used but a large 
part of this work had to be done by hand 
due to the swampy conditions and dense 
jungle growth. At that time welding had 
not reached its present highly efficient 
point, so screwed joints were used. All 
subsequent repairs have, however, been 
welded and a certain amount of this work 
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is carried out every year due to the highly 
corrosive nature of the soil through which 
the line passes. Originally the line was 
treated with asphaltic enamel but frequent 
retreatment has been necessary. 

Almost immediately upon completion of 
the first line, it was decided that additional 
carrying capacity was required, and two 
hundred and eighty miles of 10 in. loops 
were laid, increasing the potential through- 
put from 30,000 to slightly more than 50,000 
bbl. per day. This additional work was 
completed in 1927. In 1937 a further small 































increase was needed, which was secured by 
the construction of about 20 miles of 12 in. 
loops, increasing the throughput for the 
type of oil now being handled to approxi- 
mately 52,500 bbl. per day. 

Sixteen miles inland from Barranca Ber- 
meja on the river is the El Centro field 
producing from two important structures 
the Infantas and La Cira. Field oil is run to 
storage in three 80,000 bbl. and three 
55,000 bbl. tanks and thence to the 10 in. 
line originally laid from the field to the 
river port. Subsequently a four mile 10 in. 
loop was installed increasing the capacity 
of the line. Four 260 h.p. De La Vergne 
Diesel engines, direct connected to four 
Prescott duplex pumps start the crude on 
its way to tidewater. The next pump 
station is at Galan a few miles down river 
from Barranca Bermeja. This station is 
equipped with three 500 h.p. Diesels and 
three Prescott triplex pumps 6% in. bore 
by 24 in. stroke. Two 60,000 bbl. tanks are 
available here. The line is looped the entire 
distance of 45 miles to the next station at 
Chingale making parallel 10 in. lines. It 
crosses the Rio Sogamosso within a few 
miles of the Galan station. 





Picturesque grounds around the Chingale 
station. 


Interior of the Andian pump station at Plato. 
Left—Employees’ residence overlooking the 
river at Calamar. 


Chingale is the first typical jungle pump 
station having two 500 h.p. Diesels direct 
connected to two Prescott triplex pumps 
having 6% in. bore by 24 in. stroke. There 
are an additional two 200 h.p. De La Vergne 
Diesels direct connected to two National 
Transit duplex pumps with 5% in. bore and 
24 in. stroke. Both the 200 h.p. Diesels or 
either of the 500 h.p. Diesels can be cut out 
any time for repairs or reconditioning. The 
engines take fuel direct from the line. Two 
30,000 bbl. tanks furnish storage capacity 
here as at all river pump stations. The 
station is equipped with generators, ice 
plant and domestic water systems providing 
for chlorination of the water. There are 
separate office buildings, a well stocked 
warehouse, separate residences for families 
and bachelor quarters as well as mess halls. 
All buildings are double screened and the 
grounds are planted with tropical trees 
and foliage, lawns between the buildings 
being beautifully kept up. First aid equip- 
ment is available and in case of serious 
sickness the patient can be transported to 
the well equipped hospital at Mamonal in 
a few hours by company plane. 

Chingale station is described in detail be- 
cause the same equipment and facilities are 
maintained at all the other stations down 
the line until one reaches Barranca Nueva 
station where the line leaves the river and 
starts across country to Cartagena and 
Mamonal. 

Proceeding downstream (north) from 
Chingale the line is some distance in from 
the river and for three and a half miles 
consists of 10 in. single line where crude is 
traveling under 500 to 600 Ibs. pressure. 
The first loop of 12 in. occurs at the 3% 
mile point and continues for almost three 
miles further. From there two 10 in. lines 
carry the oil under reduced pressure to the 
Puerto Mosquito station located a few 
miles in from the river. The distance from 
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Exterior of the Barranca Nueva station, first 
pump station encountered going up river. 


Chingale to Mosquito is 35 miles and the 
line crosses the Rio Liebrya. 

A similar system of loops carries the line 
38 miles further down stream to Costilla 
although on this stretch the line crosses no 
major river. Some six miles above Costilla 
the Andian line is crossed by the right of 


R i g h t—Loading 
dock at Mamonal 
through which 17,- 
000,000 bbl. of Co- 
lombian oil passed Z 
in 1938. Below— ~~ 
Mamonal terminal 
station where load- 
ing pumps are lo- 
cated. 





























way of the South American Gulf Oil Com- 
pany’s pipeline from Petrolea to Covenas. 

Following the bend in the Magdalena the 
pipeline, looped as outlined above, crosses 
the Rio Cesar near the town of El Banco. 
Here the Magdalena splits to form the 
Island of Mompas and a few miles down the 
east branch is located the Los Negritos 
pump station. All the major river traffic 
now follows the west branch of the river but 
boats and supplies can be sent down the 
east branch when necessary. 

Forty miles further down the east branch 
is located the Santa Ana station. Another 
forty-one miles brings one to the Plato 
station. Three and a half miles below 
Plato the line crosses the Magdalena and 
reaches the Barranca Nueva station located 
within a few miles of Calamar. The Bar- 
ranca Nueva station carries the same equip- 
ment as that at Galan and marks the point 
where the line leaves the river and starts 
due west toward Mamonal in a straight 
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line. Two parallel lines one 10 in. and one 12 
in. leave the station but a mile and a half 
away these become two 10 in. lines until 
within a mile of the Mamonal station 
where a single 10 in. line carries the oil to 
the last pump station which exerts suf- 
ficient negative pressure to maintain the 
flow. 

Mamonal is equipped with a tank farm 
comprising fifteen 80,000 bbl. tanks. There 
are four 260 h.p. De La Vergne Diesels 
direct connected to 11% in. by 24 in. 
Prescott loading pumps. A berth is provided 
for mooring and loading tankers on Car- 
tagena Bay. Oil can be delivered at an aver- 
age rate of 9,000 to 10,000 bbl. per hour. 

To January 1, 1939, some 206,335,858 
bbl. of crude have passed through the line 
since its inception. 

In addition to the pipeline and pump 
stations, the Andian National maintains a 
warehouse and depot at Calamar carrying 
an inventory valued at well over $500,000. 



























Cartagena headquarters are established in 
a modern seven-story office building con- 
structed by the company. Andian has 
assisted in various construction projects in 
Cartagena and elsewhere in Colombia, the 
most recent being the partial financing of 
the piers at Cartagena which are among the 
most modern in South America, and the 
Cartagena waterworks. The company main- 
tains an well 
beautifully designed hospital with 60 beds 


extremely equipped and 
and a large medical and nursing staff. 
While primarily for the treatment of em- 
ployees the hospital is also open to the 
public and complicated cases have travelled 
many miles to 
hospital which has an exceptional reputa- 


receive treatment in a 
tion. 

That the original negotiations resulted 
in a contract that is still fully acceptable 
to both parties, that the line was con- 
structed without loss of life in half the time 
estimated, that it functions today without 
undue mechanical or social friction reflects 
the ability, knowledge and experience that 
Captain Flanagan brought to the planning 
and construction of this line. In recogni- 
tion of his work he has been decorated by 
the national government with the cross of 
Boyaca, in the official and military class, an 
honor bestowed on only two individuals 
outside of Colombia. Captain Flanagan 
also was made an honorary citizen of the 
city of Cartagena. 
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BARCO OIL Te Flow in International Trade Soon 





Colombia Will Assume More Sig- 
nificant Position in World Oil 
Trade When Pctrolea -Covenas 
Line Carries High-Grade Crude to 
World Markets. Hinterland Be- 


ing Opened up by 260 Mile Road 


Paralleling Pipeline. 
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Tue story of the now famous Barco con- 
cession started in 1900 in the virgin jungle 
forty miles from Cucuta where two men 
had separated slightly from a party of four 
that composed an expedition to a point 
near the Sardinata River. The two men 
were Miguel known as “El Paton’’ and Juan. 
They were plotting the death of their com- 
panions and guides, Ramon Leandro Pena- 
randa and his son for the purpose of laying 
claim to an oil seepage toward which the 
party directed its journey. 

Five years earlier Ramon Leandro Pena- 
randa traveling in the Catatumbo region 
over the area now known as the Barco 
concession happened upon a hidden oil 
seepage. Ramon marked the spot well, 
took a sample of the oil and returned to his 





native city of Cucuta. Confiding in his 
friends some years later he aroused the 
interest of two unsavory characters who 
agreed to accompany him to the seepage. 

When the party arrived on the spot 
Juan and El Paton seized the unsuspect. 
ing guide, bound him and his son and 
left them some distance from the oil seep, 
Although night would soon overtake them 
the conspirators set out on the retum 
journey to Cucuta. Within a few hours 
they were hopelessly lost in the jungle and 
counted themselves lucky to find Penaranda 
and his son still alive when they dragged 
themselves back to the spot where they 
had left their victims. Throwing themselves 
on his mercy they implored Ramon to 
guide them out of the forest. 

Sometime later a better equipped and 
more law abiding expedition again visited 
the seepage under the leadership of General 
Virgilio Barco, a large land owner of the 
Department of Norte de Santander. From 
the moment Barco set eyes on the seepage 
until his death, it became the central 
object of his life’s work. In 1905 he ob- 
tained a concession for the production of 
oil in an area of 700,000 hectares. 

Work must have progressed satisfactorily 
for the following telegram is preserved in 
tle files of the Petroleum Department at 
Bogota: 

“Cucuta, 11th September, 1906: To 


General Rafael Reyes, President of the 
Republic, Bogota. Roads are finished as 


Left—Petrolea camp on the Barco concession, 
seen from the air. Below—Petrolea No. 29 
photographed just after it came in for 1,600 

bbl. per day from 510 ft. 
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far as Reyes Bridge over the Sardinata 
River. The crude oil fountains discovered 
can yield over 1,000,000 gallons daily. I 
solicit from the Ministry of Public Works 
a permit to erect temporarily a refinery 
in this city in order to utilize some of the 
wasted wealth until I put up buildings, 
etc., in accordance with contract. I beg 
of Your Excellency to second my petition. 
Your servant, 
Virgilio Barco” 


The petition was granted shortly after- 
wards to establish “the machines, ap- 
paratii and other appurtenances for the 
refining of crude oil.” The refinery still 
exists today and is illustrated in an accom- 
panying picture. Charging stock was ob- 
tained by dipping oil from the seepage in 
buckets: small quantities of illuminating 
oil were distributed locally. 

Further development by General Barco 
was blocked by lack of funds and the con- 
cession was transferred to North American 
interests, cancelled by the Colombian 
government, and finally reestablished under 
a new agreement known as the Chaux- 
Folsom contract. The concession was then 
held by Gulf interests through the Colom- 
bian Petroleum Company and the South 
American Gulf Oil Company. Gulf’s in- 
terest in these two companies and in the 
concession was subsequently transferred to 
Socony-Vacuum Oil Company, Inc., and 
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Above—Looking we st- 
ward down the Petrolea- 
way from the West Barco 
Covenas pipeline right of 
Ridge. Left—One of the 
towns in the Eastern Cor- 
dillera near which the 
pipeline passes. Below— 
Pipe wrapping machine 
in action between the 
Magdalena and Covenas: 
airview below shows na- 
ture of ground over 
which work is being car- 
ried on west of the river. 





The Texas Company who each hold an 
equal interest. This transfer occurred in 
1936 which, in a sense, marks the beginning 
of active development of the property. 
General Barco had died before reestab- 
lishment of the concession in 1931 but had 
bequeathed his 15 percent royalty interest 
to a company having 100 shares or units of 
participation. Some of these have been 


sold; others remain in the Barco family, 
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one member of which now resides in 
Cucuta and is active in business circles 
there. 


From a total area of 700,000 hectares the 
company is to select 200,000 hectares for 
exploitation and since the new interests 
have taken over, work has _ progressed 
rapidly. 

Five zones indicated on the accompany- 
ing map inset, in the southern part of the 
concession, have already been tentatively 
selected and a total of 49 wells drilled to the 
end of 1938. Of these only 11 had been 
drilled prior to 1936 when Texas and 
Socony interests started work. The poten- 
tial is estimated as 68,194 bbl. per day; but 
this figure is subject to considerable modi- 
fication. Due to the lack of outlet and 
limited storage capacity potential has been 
figured on very short runs of sometimes as 
little as one hour. The oil is obtained from 
shallow wells under considerable pressure 
and is of high gravity ranging from 36.7 to 
45.6 deg. A.P.I. 

Two main fields are now under develop- 
ment and a number of wildcats have been 
drilled. The first well on the concession was 























Puerto Reyes on the Sardinata through which 
most of the heavy equipment for Petrolea 
passes. 


drilled in the Rio de Oro field on the river 
of that name at the northern extremity of 
the concession. Subsequent drilling at Rio 
de Oro included eight additional wells of 
which four came in for production with a 
potential estimated at 8,618 bbl. per day as 
of the first of this year. One string is cur- 
rently operating in this field and a second 
may soon be added. Depths range from 
1,170 ft. for Rio de Oro No. 8 to 1,615 
for No. 4. 

The second and at present most impor- 
tant field is Petrolea in the southeastern 
part of the concession. Some 39 wells have 
been drilled here of which 28 are producers 
with a potential estimated at 59,576 bbl. 
per day. Earlier wells ranged in depth from 
1,190 to 3,008 ft. but during 1938 no well 
has exceeded 948 ft. and the average depth 
has been 620 ft. During 1938 four strings 
of tools were running but plans called for 
several additional rigs in operation during 
1939. 





While the wells are shallow and the 
drilling not especially difficult at Petrolea, 
pressure conditions are tricky and blow out 
preventers are used on all wells. There are 
at least four production zones in the field, 
the first between 200 and 300 ft. Until 1938 
medium weight steam rotary rigs have been 
used but the use of some Diesel powered 
drilling outfits was begun during that year. 

Seven wildcats have been drilled south 
of Petrolea North Dome, of which six are 
dry holes, the last being Leoncita No. 1 
abandoned at 3,045 ft. in May 1938. Early 
this year Carbonera No. 1 was drilling at 
2,130 ft. while another location was being 
prepared further south. 

From Cucuta, the camp at Petrolea is 
reached by taking the national railroad 
toward Encontrados, Venezuela, following 
the company’s spur from a point on the 
railroad 54 kilometers out of Cucuta to 
Pto. Leon, crossing the Rio Zuila by boat 
and traveling down the recently completed 
company road to Empalme. From here all 
travel on the concession is by narrow gauge 
railroad. Heavy equipment and supplies are 
brought in through Maracaibo, Venezuela, 
up the Catatumbo, Rio Tarra and the 
Sardinata to Puerto Reyes a few miles from 
the main camp. There is also an aeroplane 
landing field between Puerto Reyes and 
Petrolea, recently completed. To reach the 
Rio de Oro field it is necessary to go by rail 
to Encontrados and up the Catatumbo and 
Rio de Oro to the camp. 

Some 3,000 men are employed on the 
concession, hospitals and medical staff have 
been organized at both camps and addi- 
tional quarters, warehouses, etc., are now in 
process of construction. 

Taking into account the remote location 
of the concession, the lack of transporta- 
tion and the multitude of auxiliary details 
that must be handled, the development of 
the field has been handled with remarkable 
speed and efficiency. 

Just below Petrolea work is being actively 


(Continued on page 120) 


Left—Covenas terminal of the pipeline from Petrolea showing the former 


meat packing plant and pier. Below—*. . 


- machines, aparatii and appur- 


tenances”’ of Barco’s original refinery. 
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Intensive Exploration Centers in 


“| MAGDALENA VALLEY 


Secony-Vacuum, Shell, The Texas 
are Company, Richmond and Others 


at Are Carrying on Geophysical Ex- 
ing 
ploration and Are Preparing to 
vad 
i Drill in Colombia’s Most Promis- 
the 


oat ing Region. 


ted 
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a Twenty-Five miles east of Puerto 
the Wilches on the all-important Magdalena 
iain lies the camp of Aguas Claras on the 
sin Restrepo concession. In its attractive set- 
wall ting of palms and tropical vegetation, with 
the extensive shops and warehouses, its geolog- 
ail ical laboratory and comfortable quarters 
aa this camp, owned by Socony-Vacuum, 
would be a revelation to a Texas wildcatter 
of 20 years ago. For, despite one small pro- 
the ducer that supplies fuel for subsequent 
nie operations, Aguas Claras is still essen- 
ddi- tially a wildcat camp. 
vie The camp is located 25 miles north of El 
: Centro and approximately 75 miles south- 
tion east of the Barco concession. The conces- 
rta- Bf sion of 50,000 hectares was purchased from 
tails Sr. Luciano Restrepo, Colombia’s leading 
a independent oil operator, who obtained it 
able 


direct from the government after the Gulf 
had done some development work on the 
vely adjoining Las Monas area to the east and 
then allowed their concession to revert to 
the government. 
ner Socony-Vacuum Oil Company de Colom- 
ur- bia moved in in 1934. Adjoining the 
Restrepo concession on the north, Socony- 
Vacuum acquired through another sub- 
sidiary, Compania de Petroleo del Carare, 
another 50,000 hectare concession known 
as South Lebrija. 

Some 550 men of which all laborers and 
80 percent of the staff are Colombians, set 
to work to reconstruct the old Gulf camp, 
build roads and drill three comparatively 
shallow wells of which only one came in as a 
producer. The first, Las Monas No. 1, 
pumps 18 bbl. per day from 1,045 ft.: the 
second, Las Monas No. 1A, was abandoned 
as a dry hole at 3,479 ft. and on the third, 
Las Monas No. 3, drilling was suspended 
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when no production had been found to 
3,851 ft. although it might be worth deep- 
ening at some future date. These three wells 
lie at the eastern extremity of the con- 
cession. 

The next step was to set up the rig for an 
important deep test which was known as 
Narino No. 1 in the central part of the 
concession and which was drilled with one of 
the heaviest rotary rigs outside the United 
States. Nariio No. 1 was spudded in in 
June 1938 on indications obtained by seis- 
mograph. Although the well was prepared 
to go to 10,000 ft. formations ran deeper 
than expected and in February 1939 the 
location was abandoned as a result of a 
fishing job. The rig was moved to a new 
location northeast of Narino at Peralonzo 
where it is now being spudded in. 

The work on the Restrepo concession is 
under the direction of C. L. Clark with 
Andrew K. McGill acting as chief geologist. 
Socony-Vacuum de Colombia is_repre- 
sented in Bogota by C. P. C. Beresford, 
General Manager, and Dr. Carlos A. 
Torres-Pinzon. Rex Townsend, former gen- 
eral manager, was transferred to The Hague 
late in 1938. 

A wildcat is also being drilled on the Socie- 
dad Nacional del Carare concession which 
may be seen on the accompanying map 
adjoining the De Mares concession on the 
southwest. This company was organized by 
Colombian interests, the concession was 
obtained and the assistance of Tropical 
enlisted in the drilling campaign. Shares of 
the company are actively traded in on the 
Medellin exchange. 

A 41 kilometer road was built from 
Piedra Linda on the Magdalena above 
Puerto Berrio to the first well location 
and the test was spudded in during the 
second half of 1938 but was subsequently 
abandoned. The company’s plans call for 
the drilling of another wildcat. 

Compania de Petroleo Shell de Colombia, 
subsidiary of the Anglo-Saxon Petroleum 
Company, Ltd., London, was organized as a 
Colombian company in November 1936 
with a capital of 6,000,000 pesos. Directors 
are H. S. M. Burns, actively in charge of 
operations at Bogota, Ruben Jaramillo 
Arango, B. B. Parry and Daniel Trumpy of 
Bogota and F. Godber, G. Legh-Jones and 
the Hon. F. J. Hopwood of London. 

In the short time since its foundation 
Shell has carried on a vigorous program of 
exploration including geological, gravi- 
metric and seismological studies, over wide 
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Colombian workmen make good drillers after 
some training, are well paid, seem contented. 
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regions in various parts of Colombia. An 
extensive survey by aerial photographs has 
been made and is still being carried out. 
Shell has acquired two national conces- 
sions of approximately 50,000 hectares 
each, in the Carare region of the Depart- 
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ment of Santander, which is generally 
recognized as the center of oil interest in 
Colombia. One of these concessions was 
obtained by direct contract with the 
government, and the second by transfer 
from Senor Bernardo Mora of Medellin, a 


well-known Colombian industralist. In- 
cidentally this latter concession was for- 
merly held by the French Société Europeene 
de Petroles, but abandoned by them some 
years ago for lack of sufficient capital for 
the development. 
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Shell has also had an application for a 
national concession of 100,000 hectares in 
the Llanos area accepted by the govern- 
ment. This is the first concession applica- 
tion to be accepted in this region which lies 
south and east of the Eastern Cordillera 
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of the Andes, and extends over the head- 
water region of the Orinoco and Amazon 
rivers. The region is relatively remote and 
considerable physical difficulties are ex- 
pected to be encountered. 

Shell has also been active in leasing 
private properties in the Magdalena valley 
in the Departments of Tolima, Caldas and 
Cundinamarca. 

For the development of the national 
concessions in Santander, camps and river 
ports have been constructed, and the build- 


Left—Socony-Vacuum’s Aguas Claras camp on 

the Restrepo concession. Below—Narino No. 

1, the deep test on the Restrepo concession 
since moved to a new location. 
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ing of roads to the selected locations for the 
wells has been completed. In the case of the 
Mora concession a road of some thirty 
kilometers constructed through a 
densely wooded and swampy region. A 
large quantity of modern road building 
machinery has been imported for this pur- 
Although many small 
settlements along the banks of the Mag- 
dalena river, the area towards the interior 


was 


pose. there are 


is entirely virgin jungle with no signs of 
ever having been inhabited. 

The machinery and equipment is im- 
ported at Barranquilla and shipped directly 
from that port to Shell’s river terminals by 
steamers of the flat-bottomed stern wheel 












type so familiar on the inland waterways of 
the United States. One rotary drilling rig 
has already spudded in some 38 kilometers 
east of Pto. Berrio. Another location is 
being prepared not far from Honda and 
geological or exploration drilling is expected 
to start soon. Both locations are indicated 
approximately on the accompanying map. 

Shell is estimated to have spent a very 
substantial sum in acquiring leases and con- 
cessions and it is obvious that this will be 
an important development. When produc- 
tion is developed it will be necessary to 
construct a second pipeline down the Mag- 
dalena, probably terminating at a Carib- 
bean port. Barranquilla, incidentally, is 
now being transformed into a port for sea- 





Rig h t—Colom- 
bian workmen on 
one of the light 
Socony - Vacuum 
rigs with the palm 
shade in evidence. 
Below—Las_ Mo- 
nas No. 3 on the 
road approaching 
the Aguas Claras 
camp. 





going vessels. When exploration further up 
the valley warrants, the line may be pushed 
further south and by that time develop- 
ments on the Llanos concession of the Shell 
may justify the tremendous task of throw- 
ing a connecting line over the Eastern 
Cordillera which rises to an impressive 
height. The Llanos to Magdalena line if it 
is ever built should cross the Bogota sabana 
not far from the capital itself. 

Rivaling, perhaps surpassing, Shell in its 
leasing and concession activity in Colombia 
is the Richmond Petroleum Company, sub- 
sidiary of the powerful Standard Oil Com- 
pany of California. This company whose 
floating geophysical laboratory is a familiar 
sight on the Magdalena has specialized in 
private leases and its properties extend all 
the way up and down the Magdalena valley, 
cover a tremendous area in the Llanos 
region and include a 50,000 hectare con- 
cession near Simiti in the Department of 
Bolivar. Activity to date has consisted 
mostly of geophysical and geological ex- 
ploration and,mapping. Much of the work 
is directed by L. L. Tabor from head- 
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quarters at Ibaque although the company 
also maintains a Bogota office. 

Like Socony-Vacuum, The Texas Com- 
pany is developing properties in addition to 
its interest in the Barco concession. It holds 
some 240,000 hectares of prospective oil 
lands in Colombia under private titles, 
either in fee or under lease. These properties 
are all located in what might be called the 
Upper Magdalena Valley. A part of these 
holdings center around Ambalema; part of 
them near Honda; and the remainder, 
which is by far the larger part, is the 
Teran-Guaguaqui property at Puerto 
Boyaca. 

























Above—A general 
view of The Texas 
Petroleum C om - 
pany’s camp at 
Puerto Boyaca 
with the broad 
Magdalena in the 
background. Drill- 
ing operations 
will soon start on 
this big conces- 
sion. Right—Cas- 
ino at Puerto 
Boyaca. 
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Geological, geophysical and engineering 
work is being carried on by parties scat- 
tered through the various parts of Colom- 
bia. One seismic crew is in operation on 
the Teran-Guaguaqui properties and has 
to date provided approximately 100 kil- 
ometers of survey. A road 27 kilometers 
long has been constructed up the Rio Negro 
starting from Puerto Boyaca, located on the 
banks of the Magdalena River just north of 
Rio Negro. This road is partially gravel and 
its construction entailed the cutting of the 
road bed through hills with considerable 
grading, the installation of a large number of 
culverts, and the construction of several 


bridges. Tractor and mule trails are being 
cut through the virgin jungle to allow the 
geological and geophysical crews a means 
of ingress and egress. A crew of 200 to 400 
men has been kept busy on this work. A 
power shovel, a tractor equipped with road 
building equipment, and three trucks con- 
stitute the mechanical equipment used to 
construct the road. The maintenance of 
supplies and materials requires the use of 
mules in pack trains, and approximately 
150 mules are kept in constant service in 
the main camp, on the trails, and with the 
field parties. 

The company fattens its own cattle at 















































The sign so familiar to motorists all over the world appears hundreds of miles up the Magdalena 
in Colombian jungles—but as there are no roads except those built by the company, this does not 
mean Texaco service to motorists as yet. 


Puerto Boyaca and the slaughter house 
averages about 25 steers per month, with a 
crew of 300 men working. Large clearings 
have been made and planted with selected 
grasses to feed the cattle and the mules. 
Food supplies for the men cannot be pur- 
chased locally and must be brought down 
the river from Honda, or up the river from 
Puerto Berrio, Magangue, or Barranquilla. 
A vegetable garden is maintained to supply 
fresh vegetables for the main camp. The 
main camp has running water supplied by 
wells, and electricity which is supplied by a 
small gasoline and Diesel plant. 

The geological and engineering field 


Geologist making his way in comfort up the 
boisterous Rio Negro on the Texas Company’s 
Guagaqui properties. 


parties operating in the Teran-Guaguaqui 
and other areas are composed of geologists, 
geophysicists and engineers, and a party of 
chain men, rod men, cooks and laborers 
who stay out in the monte from a month to 
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six months at a time, completing their 
tasks before returning to the settled areas, 

While very active development has been 
stimulated in Colombia by the enactment 
of a fair and workable law and by various 
factors in the world situation, a review of 
the activities would be incomplete without 
reference to some of the development work 
that was undertaken without success in an 
earlier era of activity. Dr. Francisco 
Escobar reports on the lease acquired by the 
Atlantic Oil Company near Puerto Colom- 
bia about 1900. Despite several attempts no 
oil, but a little gas was discovered. As 
there was no market for the gas, the lease 
was abandoned. 

A North American named Potts drilled 
several wells near Baranoa in Atlantico 
without success; the unfruitful efforts of 
Diego Martinez and Company of Car- 
tagena are referred to elsewhere in this 
issue. But the Standard Oil Company of 
New York, many years ago drilled a 3,000 





A familiar sight on the Magdalena—Rich- 
mond’s floating geophysical laboratory. 


ft. test on lands belonging to Diego Mar- 
tinez near the Sinu river, obtained no com- 
mercial production and withdrew. 

Continental Oil Company drilled on 
lands at Simiti and near Honda and the 
Colombian Syndicate established a camp in 
Santander Sur and drilled a test but 
neither company succeeded in obtaining 
production. It must be borne in mind that 
each of these failures was far more costly 
than similar wildcats in more settled areas, 
in order to achieve a balanced point of view 
on the oil possibilities of a country like 
Colombia. 
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Oil Companies Pay 38% of Total 
COLOMBIAN INCOME TAX 


By James Raisbeck. Jr. 


Modeled on U. S. Federal Income 
Tax Colembian Laws Omit Deduc- 
tions for Lesses or Obsolescence, 
Limits Depletion Allowance to 5%, 


of Net Income. 


FEBRUARY, 1939 
Bocota, COLOMBIA 


Is THE Past, Colombia's principal source 
of revenue has been, and still is, derived 
from customs duties. In recent years, 
however, the revenue derived from Colom- 
bia’s income tax legislation has played an 
increasingly important part in the fiscal 
and economic life of the country, and in the 
not distant future may well supplant the 
customs duties as the country’s principal 
source of income. 

The income from customs duties for the 
fiscal year 1939 is estimated in the Colom- 
bian budget at $30,000,000, (All money 
figures used in this article refer to Colom- 
bian pesos.) while the revenues from the 
income, patrimony and excess profits taxes 
are calculated at $18,000,000. During 1938 
Colombian taxpayers paid into the National 
Treasury the sum of $18,200,000, which 
represents the income, patrimony and 
excess profits taxes collected for the taxable 
year 1937. Of this sum, the Tropical Oil 
Company paid approximately $5,000,000, 
the Andian National Corporation, Ltd., 
approximately $2,000,000, and the remain- 
ing oil companies, none of which is as yet an 
income producing company, probably paid 
in the neighborhood of $150,000 in capital 
or patrimony taxes. Thus, the oil companies 
paid 38 percent, more or less, of the total 
produced by Colombia’s income tax legisla- 
tion for the year 1937. The conclusion is, 
therefore, inescapable that Colombia’s rev- 
enues may be expected to increase con- 
siderably when the major oil companies, 
now actively engaged in development 
work, reach the stage of commercial pro- 
duction. This stage, incidentally, has been 
reached by the Colombian Petroleum Com- 
pany, which is actively developing the 
Barco Concession. 
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Typical stern-wheel Magdalena River boat. 


With these preliminary observations out 
of the way, it may be well at this point to 
study and analyze Colombia’s income tax 
legislation. In the first place, the income 
tax as such is, in its fundamentals, based 
primarily on the American Federal Income 
Tax Laws. There are, nevertheless, dif- 
ferences of importance between the two 
legislations. In Colombia, the income, 
patrimony and excess profits taxes con- 
stitute a trinity whose primary object 
is to tax income. Thus, the object of the 
capital or patrimony tax is not to tax 
capital as such, but to impose a higher rate 
of tax on income produced by capital. This 
has been the constant and consistent 
attitude of the government in interpreting 
the capital tax provisions of the law and the 
Supreme Court recently upheld this govern- 
mental interpretation. 

The income tax is imposed on the net in- 
come of the taxpayer, that is, on the dif- 
ference between his gross income and 
allowable deductions. The gross income, 
the exempt income and the allowable de- 
ductions are, in substance, those of the 
American Revenue Acts. In Colombia, 
however, there is no deduction permitted 
for obsolescence. Law 81 of 1931 allowed 
taxpayers a deduction for losses incurred in 
trade or business, as well as for losses 
arising from fires, storms, etc., but these 
deductions were, unfortunately, and with- 
out any satisfactory explanation, dis- 
allowed by Law 78 of 1935. Now it is quite 


evident that all persons or corporations 
engaged in business sometimes incur losses. 
For example, goods and automobiles are 
stolen; accidents occur to machinery and 
other property. Such losses are part of the 
hazards of industry, trade or business, and 
the American Revenue Acts recognize them 
as proper deductions from gross income to 
the extent not compensated for by in- 
surance. It is indisputably clear that con- 
siderations of fairness to industry and 
business justify the reincorporation of these 
deductions into Colombia’s tax legislation. 
The obsolescence deduction should also be 
expressly recognized by law. The Colom- 
bian taxpayer is not one whit less affected 
by the conditions which operate to cause 
obsolescence than the American taxpayer. 

Law 78 of 1935 contains an express pro- 
vision for an allowance for the depletion 
of natural deposits, but limits it to an 
amount not in excess of ‘‘five percent of the 
net income obtained by the taxpayer in the 
taxable year.’’ This ill-considered limita- 
tion practically defeats the object of the 
allowance and should be eliminated in the 
interests of the oil industry and those en- 
gaged in the development of the country’s 
natural resources. Its presence in the law is 
a constant reminder that Congress failed to 
understand the real theory of the allow- 
ance. As is well known, at all events by 
those connected with the oil and other ex- 
tractive industries, the theory of depletion 
is that provision must be made for the 



































return of capital invested in natural re- 
sources which are being exhausted. From 
an economic standpoint there can be no net 
income until the original capital investment 
has been returned intact, or until adequate 
provision has been made therefor. The 
annual allowance for depletion, just as the 
corresponding deduction for depreciation, 
permits the taxpayer to recoup the capital 
value of the proprty exhausted during the 
process of exploitation. The general purpose 
of the depletion deduction has been well 
stated in the American Regulations: 
“Under these provisions of the Act the 
owner of an interest in mineral deposits, 
mineral properties, or timber, whether 
freehold or leasehold, is allowed annual 
depletion and depreciation deductions 
which, in the aggregate, will return to him 
the cost or other basis of such property . . . 
plus, in either case, subsequent allowable 
capital additions . . .” 

This admirably concise description of the 
purpose of the depletion deduction will be 
found to apply to each specific case. 
Operating owners, lessors, and _ lessees, 
whether corporations or individuals, are 
entitled to the depletion allowance. The 
character of the interest determines the 
right to the deduction and the value of the 
interest determines the amount of the 
deduction. It is a matter of minor impor- 
tance that the Nation is the owner of the 
oil deposits. Actually, the Nation and the 
concessionaire hold separate property in- 
terests, between which there is no necessary 
relation so far as the depletion deduction is 
concerned. It is quite obvious, in view of the 
nature and object of the depletion deduc- 
tion, that the concessionaire of nationally 
owned oil deposits, and the owner or 
lessee of privately owned deposits, should 
be entitled to recover their respective 
capital investments through depletion. 


The five percent limitation in the deple- 
tion provision of Law 78 of 1935 should be 
eliminated to permit oil companies, whether 
concessionaires, owners or lessees of oil 
properties, to amortize fully and adequately 
their capital investments, in so far as they 
are amortizable by this provision. 


The ‘percentage of income”’ basis of 
depletion, employed in the United States 
and Canada could be satisfactorily adapted 
to the Colombian system and would afford 
oil companies the opportunity to amortize 
their capital investments, which are re- 
coverable through depletion. 


It may be opportune, while discussing 
the depletion deduction, to call attention to 
the necessity of establishing clearly and 
defining in the Colombian Regulatory 
Decrees the right, not only of oil companies, 
but of all taxpayers, to capitalize their 
preliminary and development expenses in 
order that these may be amortized through 
depletion and/or depreciation deductions 


when the income producing stage is 
reached. ‘The Colombian Regulatory De- 
crees do not clearly recognize that there are 
certain expenditures made during the 
period of development of a property which, 
if mandatorily deducted as expenses, re- 
sult in large net losses during the period 
of development, so that the taxpayer does 
not get the benefit of such expenditures in 
the reduction of the net income subject 
to the tax. 

Many provisions of the Colombian Reg- 
ulatory Decrees are at variance with the 
substantive provisions of Law 78 of 1935 
and the removal of the inconsistencies and 
contradictions would contribute largely to a 
proper understanding of the income tax 
legislation. These Decrees should expressly 
recognize the right of companies operating 
in Colombia to deduct as ordinary and 
necessary expenses a proper apportion- 
ment of head office expenses. 

It has been previously stated that 
Colombia’s income tax legislation is based 
essentially on the Federal Income Tax 
Laws. Colombia, however, does not impose 
an income tax on capital gains, nor does it 
allow capital losses as a deduction. National 
and foreign companies pay the tax only on 
income derived from sources within the 
country. Foreign corporations whose earn- 
ings are derived from operating ships under 
foreign flags are not exempt from the pay- 
ment of the income tax in Colombia. 
Corporations, therefore, owning oil tankers 
which transport oil from Colombia to 
foreign ports are required to pay the income 
tax in Colombia. Colombia has not, either 
by treaty or law, exempted these corpora- 
tions from the payment of its income tax. 

The Colombian patrimony or capital tax 
is imposed on the net worth of the taxpayer, 
that is, on the difference between what he 
owns and what he owes. To be taxable, the 
patrimony must have its situs in Colombia. 
The progressive rates of the tax run from 
$1.00 per $1000 on net patrimonies over 
$10,000 to $8 per $1,000 when the net 
patrimony exceeds $400,000. It may be 
worth mentioning by the way that the rate 
of the Capital Stock Tax in the United 
States is US$1.00 per each US$1000 of 
valuation. 


The excess profits tax in Colombia is im- 
posed on profits which exceed 12 percent of 
the patrimony of the taxpayer at the end of 
his fiscal year. The taxpayer, however, can 
reduce the incidence of this tax to a 
minimum by requesting that the value of 
his good will and other intangibles be 
determined. The good will of the Tropical 
Oil Company has, for tax purposes, been 
valued at approximately $30,000,000 and 
that of the Andian National Corporation, 
Ltd., at approximately $18,000,000. 

The income tax rates run progressively 





from one percent up to 17 percent, this 


latter figure being applicable to incomes in 


excess of $600,000. Both individuals and 
corporations pay the same progressive tax 
rates. Stockholders, however, do not pay 
the tax on corporate dividends. 

Ordinary credits have their situs, for 
patrimony tax purposes, in the domicile of 
the debtor. This, at all events, has been the 
constant attitude of the Ministry of 
Hacienda. Thus, if Company “A”, in 
New York, advances funds to its subsidiary, 
Company “B,” in Colombia, the former is 
taxable in Colombia on the balance out- 
standing at the end of the taxable year. 


Summing up, the Colombian income, 
patrimony and excess profits taxes have 
definitely taken root in the country's 
political economy. So far, the tax legislation 
has worked out fairly well in practice, but 
the need exists for modifications which will 
harmonize its conflicting provisions and 
bring it into line with business realities and 
commercial usage. The depletion deduction 
should be carefully and technically reg- 
ulated by decree. The Resolutions of the 
Ministry of Hacienda on tax matters 
should be published so that taxpayers could 
acquaint themselves with the rulings which 
interpret the revenue acts. As to possible 
changes in the tax legislation EL Tiempo 
(leading Bogota daily) recently published 
an interview with the Commissioner of 
Internal Revenue or Jefe de Rentas who is 
reported to have stated that the tax rates on 
income and patrimony were somewhat low. 
This opinion probably does not represent 
the views of the present administration. 
At all events, it may not be out of place to 
conclude this article with a citation taken 
from the article by Godfrey N. Nelson in 
the New York Times of July 24th, 1938. 

“The late President Wilson was the first 
Chief Executive who recognized that ex- 
cessively high tax rates can be ‘destructive 
of business activity and productive of 
waste and inefficiency.’ In a message to 
Congress, based on a report of the Secretary 
of the Treasury, he said: ‘There is a point 
at which, in peace times, high rates of in- 
come and profits taxes discourage energy, 
remove the incentive to new enterprise, 
encourage extravagant expenditures, and 
produce industrial stagnation with conse- 
quent unemployment and other attendant 
re By reference to statistics of 
income issued by the Treasury it has been 
shown that not only have the reported 
incomes in the higher brackets diminished 
as and when rates were increased, but the 
number of such returns has decreased; and 
that when the tax rates were decreased the 
amounts reported in the higher brackets, as 
well as the number of returns reporting in 
those brackets, have substantially in- 
creased.” 
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GEOLOGY of Middle and Upper Magdalena Valley 


By John W. Batler, Jr. 


While the Study of Geological 
Features of Colombia Is Still in 
Its Infancy, World Petroleum Is 
Privileged to Publish in the Ac- 
ecompanying Article a Thorough- 
going Summary of Present Knowl- 
edge of Mest Important Oil 


Region in Colombia to Date. 


Puysiocrapuicatty, Colombia may be 
roughly divided into a western third which 
is characterized by the high, rugged Andian 
ranges separated by deep, narrow valleys, 
and an eastern two-thirds which is char- 
acterized by the flat Llanos or plains 
country. 

The Andes strike northward through 
Ecuador as a single range, but upon enter- 
ing Colombia the mountain chain branches 
at the “Pasto Knot” into three principal 
northward continuations: the Cordilleras 
Oriental (Eastern), Central, and Occidental 
(Western). The Eastern and Central ranges 
are separated by the long, deep valley 
drained by the Magdalena River; the 
Central and Western ranges are separated 
by the equally impressive Cauca Valley. A 
fourth, shorter, range, the Cordillera of 
Choco, appears along the Pacific coast, 
extending from near Buenaventura north- 
ward to Panama. The three principal 
Andian ranges strike more or less north- 
northeast and the Western and Central 
ranges die out before reaching the Carib- 
bean coast. The Magdalena River Valley 
swings northwestward around the north- 
ern end of the Central Cordillera and then 
north again to the sea. For that reason a 
wide, low, swampy area exists between the 
Central range and the isolated Sierra de 
Santa Marta on the coast. Many consider 
this latter mountain group to be a northern 
continuation of the Central Cordilleras. 
The Eastern Cordillera swings northward in 
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the Bucaramanga-Ocana area and then 
continues north-northeast again in the form 
of the Cordillera de Perija which forms the 
boundary between Colombia and Venezuela. 
Near Cucuta a branch of the Eastern 
Cordillera swings eastward into Venezuela 
to become the Merida range. The Mara- 
caibo basin of northeastern Venezuela lies 
in the forks between this latter extension of 
the range and the Cordillera de Perija. 

The Llanos are sparsely settled plains 
country of less than one thousand meters 
altitude; only a few low hills are scattered 
throughout this area. Tributaries of the 
Orinoco and Amazon Rivers head in the 
eastern slopes of the Cordillera Oriental 
and flow eastward across the Llanos. 

Geologically, the Choco, Western, Cen- 
tral, and the isolated Santa Marta moun- 
tains are composed of plutonic and meta- 
morphic rocks. However, lower Tertiary 
rocks have been reported from the region 
near Cali in the Western Cordillera and 
along the Pacific coast; Mesazoic strata are 
thought to occur within the Cordillera 
Central. The Cauca Valley is generally con- 
sidered to be a graben in an old-landmass, 
the remnants of which are represented by 
the four above-mentioned Cordilleras. Vol- 
canism took place during the late Tertiary 
and the Quaternary in the Cordillera 
Central. 

The Cordillera Oriental is composed 
mostly of thick Cretaceous formations, 
although small patches of sedimentary 
rocks of Paleozoic and older Mesazoic ages 
are recorded in places. Plutonic and 
metamorphic rocks also crop out in places. 
The range seems to be a folded geosyn- 
clinal zone. The Cordillera de Perija and 


the Cordillera de Merida have lithologies 
similar to the Cordillera Oriental. The low 
coastal area along the Caribbean Sea and 
that region south of the Sierra Nevada de 
Santa Marta are covered for the most 
part by younger marine Tertiary strata. 
Tertiary formations, mostly of lacustrine or 
continental origin, crop out within the 
Magdalena Valley; and younger Tertiary 
and Quaternary continental sediments cover 
the Llanos area. 

Four regions are of interest for their 
petroleum possibilities: 

1. The Coastal Region which flanks the 

Caribbean Sea; 

2. The Magdalena Valley; 

3. The Catatumbo Region which lies 
west and southwest of the Maracaibo 
area; and 

4. The Llanos. 

A fifth possibility is the narrow area 
along the Pacific coast which has not 
received serious consideration as yet. 

Colombia’s sole production comes from 
the Middle Magdalena Valley, but recent 
drilling has favorably proved the Catatum- 
bo region, which awaits only completion of 
a pipeline in order to become a commer- 
cially producing field. 

Considerable exploration is underway at 
present in both the coastal and Llanos 
areas. 


MAGDALENA VALLEY 


The oil producing possibilities of the 
Middle and Upper Magdalena Valley dis- 
tricts of Colombia, have received attention 
ever since exploration for petroleum began 
in the country and in recent years this 
interest has increased considerably. At 


Road, pipe and ditcher along the Petrolea-Covenas pipeline right 
of way. The line is expected to be completed this summer. 
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present the sole commercial production in 
Colombia comes from the Middle Valley. 

Publications show that the geology of the 
region as a whole is little understood and 
offers many problems. Successful detailed 
stratigraphical correlations are lacking, as 
yet, and the present nomenclature, which 
includes a confusion of definitions and 
terms, requires revision. These difficulties 
principally exist because up to the present, 
with few exceptions, the literature on the 
region contains only the results of scattered 
or cursory studies. 

The strata, already complicated’ by 
lateral variations in facies, have had their 
relationships further obscured by complex 
faulting and folding. The Tertiary section 
is mainly of continental origin so that 
fossil horizons useful for correlation are 
rare. Final unraveling of the geology awaits 
the accumulation of detailed data. 

The present article is confined to a sum- 
mary of the known available geological 
data of the Upper and Middle Valleys and 
presents a tentative correlation between 
the two regions according to the writer’s 
interpretations as outlined in Table 1. 

The part of the Magdalena Valley which 
is to be discussed forms an impressive deep, 
narrow, long interandian lowland, flanked 
on the west by the Cordillera Central and 
on the east by the Cordillera Oriental; two 
long, narrow ranges of different stratigraphy 
and geological history. 

The Cordillera Central is the remnant 
of an old land mass comprising folded and 
faulted sediments and meta-sediments, 
generally assigned to the Paleozoic and 
younger ages, which were invaded by 


plutons of granitic and dioritic composition 
with their relations and derivatives. Ero- 
sion penetrated down to the igneous rocks 
and developed a surface which the Mesazoic 
and Tertiary sediments overlapped from 
the east; the shore line apparently was 
more or less parallel to that of the present 
Magdalena Valley. 

The Cordillera Oriental, as now known, 
comprises a thick series of folded and 
faulted Cretaceous and Eocene sediments 
that evidently represent a folded geosyn- 
clinal zone which formerly lay east of, 
and more or less parallel to, the present 
Cordillera Central. Older paleozoics and 
plutons crop out in places, such as in the 
region of Villavicencio and Guachala in 
the states of Cundinamarca and Meta, and 
in parts of the Department of Santander. 
These areas show that the form of the 
geosynclinal area was not simple and is as 
yet little understood. An additional feature 
of Tectonic significance is the widespread 
mineralization throughout the Cordillera 
Oriental, as attested by the emerald de- 
posits of Muzo and Chivor, and numerous 
small zinc, lead and copper deposits 
scattered throughout the zone of sedi- 
mentary rocks. The deposits seem to have 
been formed by emanations escaping from 
a post-Cretaceous batholith underlying the 
Eastern Cordillera. Notwithstanding this 
evidence of deep-seated igneous activity, 
asphalt and petroleum seeps are known 
throughout the higher Cordillera, those in 
the region of Sogamoso having supplied 
asphalt locally for years. 

Within the Magdalena Valley proper are 
found sediments that range in age from 





possibly Paleozoic to Recent. As a general 
rule, the Tertiary formations thicken rap- 
idly from west to east. From the strati- 
graphical point of view, the valley is 
distinctive by virtue of the fact that con- 
siderable thicknesses of Middle and Upper 
Tertiary strata are present, whereas they 
are lacking, or have not been recognized, 
within the Cordilleras. 

Zoning of the Tertiary sediments is de- 
scribed by some workers who emphasize a 
gradational change from the marine types 
of the Lower Valley to estuarine types of 
the Middle Valley, and finally to lacustrine 
types of the Upper Valley. A transition 
from marine to non-marine sediments is 
evident. However, most of these descrip- 
tions are based upon the assumption that 
the Magdalena Valley was outlined at the 
close of the Cretaceous; an assumption 
already criticized by F. B. Notestein in view 
of the thick remnants of Eocene strata in- 
folded high within the Cordillera Oriental. 
Future work may show that even the thick 
section of continental Honda series (Mio- 
cene?) clastics were deposited an apprecia- 
ble distance within the interior of the 
present Cordillera Oriental. 

Inasmuch as the most detailed strati- 
graphical information is available for the 
Middle Valley of the Magdalena River, it 
seems most practical to describe that sec- 
tion first, then to summarize the scattered 
and conflicting data available on the Upper 
Valley Region. Finally, a tentative correla- 
tion between the Middle and the Upper 
Valley is made in order to present a unified 
picture of the mutual relationships. 


MIDDLE VALLEY 

The Middle Valley region begins in the 
vicinity of El Banco, about 230 kilometers 
above the mouth of the Magdalena River, 
and extends upstream some 450 kilometers 
to the Honda-La Dorada district, page 99. 
The latter area marks the boundary be- 
tween the Middle and Upper Valley. 

O. C. Wheeler has given the most de- 
tailed account of the Tertiary stratigraphy 
of the Middle Magdalena Valley and in- 
formation is freely drawn from his article 
for the following review of the region’. 

BASEMENT Rocks. The metamorphic and 
igneous rocks that are exposed in the Cor- 
dillera Central along the western margins of 
the Magdalena Valley include schists, 
phyllites, slates, gneisses, quartzites, mar- 
bles, granite, granodiorite, diorite, mon- 
zonite, syenite, various porphyries, lam- 
prophyres, etc. Graptolites reported to be 
of Ordovician age have been found in slate 
near Puerto Berrio. 


1“'Tertiary Stratigraphy of the Middle Magdalene 
Valley,” by O. C. Wheeler—From “Tertiary Fresh- 
Water Mollusks of the Magdalena Embayment, Colom- 
bia” by Henry A. anege| and Axel A. Olsson—Pro- 
ceedings of Academy of Natural Sciences of Phile., 
Vol. LXXXVII, 1935, pages 7-39, Apr. 23, 1935. 
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Metamorphic and plutonic rocks form 
the core of the Cordillera Oriental, but have 
been reported upon only in Santander and 
northward, and near Villavicencio and in 
southern Cundinamarca. 

Giron Series. The oldest unaltered 
sediments of the Cordillera Oriental are the 
little known Giron series. They comprise 
non-fossiliferous white, gray and red sand- 
stones and shales over 3,000 meters thick. 
The age of the series is in doubt, being 
variously stated as Lower Cretaceous, 
Jurassic, or even older. 

PALMIRA SERIES. (Cretaceous) Wheeler 
describes the bulk of the Cretaceous sedi- 
ments under the term ‘Palmira series.” 
They comprise a 2,200 meter section of al- 
ternating ‘‘black shales and gray to black 
limestones and black cherts of lower and 
upper Cretaceous age.” 

Umir FORMATION. (Upper Cretaceous) 
Unconformably overlying the Palmira series 
is the coal-bearing Umir formation. It con- 
sists of a sequence of dull blue and bluish- 
black, well bedded carbonaceous shales that 
vary in thickness between 900 and 1,200 
meters. In the upper 300 meters coal beds 
up to a few feet thick are interstratified 
with thin, fine-grained greenish and brown 
ripple marked sandstones and lenses of 
clay ironstone. The Umir formation is 
thought to be equivalent to the coal- 
bearing strata of the Guaduas series of the 
Bogota district and Upper Valley, and to 
the Third Coal Horizon of Venezuela. 

On the basis of a study of fauna col- 
lected by P. L. Merritt, H. N. Coryell and 
D. Malkin recently showed the Umir in the 
Lebrija district to be of uppermost Creta- 
ceous (Navarro) age. 

L1zAMA FoRMATION. (Lower Eocene) The 
Lizama formation consists of mottled 
shales in which are interbedded minor 
amounts of dull colored carbonaceous 
shales, occasional coal beds, and some 
fine- and medium-grained sandstones. The 
sediments are generally coarser than those 
of the Umir and mark a transition between 
the uppermost Cretaceous, which com- 
prises alternating marine and non-marine 
beds, and the continental deposits typical 
of the rest of the Tertiary section in this 
region. The formation overlies the Umir 
with apparent conformity, but a major un- 
conformity followed Lizama times. Thick- 
ness: some 1,050 meters. On the basis of the 
uppermost Cretaceous age of the Umir, the 
Lizama formation is here tentatively dated 
as lower Eocene. 

Toro ForMATION. (Middle? Eocene) The 
Toro formation, or “altered shale,’’ com- 
prises a maximum thickness of 18 meters of 
“hard, dense, gray to light grayish-blue, 
highly-jointed shale” usually massive, al- 
though extremely fine-bedded in places. It 
is thought, but not proven, to be of vol- 
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canic origin. The formation becomes sandy 
and less resistant north of the Rio Sogamoso 
and finally disappears; it has not been ob- 
served south of the Opon River. 

The Toro formation lies unconformably 
on strata ranging from Lizama down to 
Palmira in age. Small local unconformities 
mark the top. 

CHorRO SERIES. (Middle? and Upper 
Eocene) The Chorro series includes mottled 
shales and clays, sandstones and con- 
glomerates. Thicknesses increase rapidly 
eastward from about 390 meters up to at 
least 1,950 meters. The top is marked by 
the fossiliferous Los Corros zone. 

In many places the Chorro series may be 
divided into a lower La Paz formation and 
an upper Esmeraldas formation. The La 
Paz formation is characterized by the 
coarse texture of its clastics, being dom- 
inantly ‘‘massive, coarsely cross-bedded, 
pebbly and conglomeritic sandstones.”’ It 
is 900 meters thick near Santa Marta on the 
Sogamoso River. The Esmeraldas forma- 
tion overlies the La Paz with apparent con- 
formity and is dominantly of shaley 
lithology. In places it contains plant re- 
mains. The Los Corros upper Eocene fossil 
horizon marks the top. The formation is 
1,050 meters thick near Santa Marta. 

Cuuspas Group. (Oligocene) Many of 
the petroleum geologists refer to the ag- 
gregate of the Oligocene strata in the 
Middle Valley region as the ‘“‘Chuspas for- 
mation.”” However, in spite of widespread 
field usage, the name has appeared in print 
only once, on which occasion it was the 
subject of a study by Karl Ermisch. 

In the western part of the Department 
of Santander sediments assigned to the 
Oligocene have accumulated to thicknesses 
ranging from 900 to 3,660 meters. In that 
district Wheeler recognized two series of 
alternating sandstones and shales: the 
lower Mugrosa and the upper Colorado 
series. The top of each series is marked by a 
fossil horizon called the Mugrosa and La 
Cira horizons, respectively. The Mugrosa 
fossils seem characterized by Hemisinus sp. 
The La Cira fauna is the most abundant and 
widespread of any of the mentioned Ter- 
tiary fossil horizons, and includes a curious 
mixture of fresh and brackish water forms 
which are thought by H. A. Pilsbry and 
A. A. Olsson to be of upper Oligocene or 
lowest Miocene age. 

The Colorado series differs from the 
Mugrosa as a unit in that the shales are 
stained with brighter hues of red, and the 
sandstones are coarser and more con- 
glomeritic. 

REAL SERIES. (Miocene) Throughout the 
Middle and Upper Valley there occurs a 
thick sequence of continental deposits 
comprising mostly coarse-grained sand- 
stones and conglomerates with some thin 


interbeds of mottled, purplish-maroon and 
olive drab clays and clay shales. Fossil 
wood is present in places. 

Wheeler gives the name ‘‘Real series’ to 
this sequence in the western part of the 
Department of Santander. The Miocene 
age is based upon stratigraphic position and 
the presence of some plant remains which, 
according to E. W. Berry, resemble Miocene 
forms. The Real series is about 3,810 meters 
thick in the Opon River region. 

The strata have been divided by various 
workers into distinct formations that bear 
names such as San Fernando and Puerto 
Santos but, unfortunately, confusion exists 
in the application of these names, so that 
it seems more practical to reserve sub- 
division for the future. Quite detailed 
divisions have been made on the Tropical 
Oil Company fields, but they admittedly 
are of very limited lateral extent and, 
therefore, do not offer units that promise 
widespread correlation. 

MEsA ForMaTION. (Pliocene or early 
Pleistocene?) No definitely proven Pliocene 
sediments exist in the region. The Mesa 
formation of the Honda district, an alluvial 
plain formation which originated from the 
Cordillera Central, is considered by many 
to be of Pliocene age on stratigraphical and 
structural grounds. No type locality has 
ever been stated for the Mesa formation, 
although descriptions in the literature leave 
no doubt that the term refers to the almost 
horizontal beds that are particularly well 
exposed around Honda, at the limits of the 
Upper and Middle Valley. There the Mesa 
formation principally comprises ash, pyro- 
clastics and mixed sediments, mostly water- 
worked, but all containing abundant an- 
desitic and dacitic material, and ashy in 
character. Some boulder, cobble and gravel 
lenses are present. The formation has an 
exposed thickness of 300 meters in the Alto 
del Gigante, northwest of Honda. 

Inasmuch as the Mesa formation was 
deposited after the thick Miocene section 
was strongly folded, faulted and eroded, 
there seems to be a reasonable probability 
that it is latest Pliocene or earliest Pleis- 
tocene in age. 

QUARTERNARY. Most widespread of the 
Quarternary deposits is the Magdalena 
formation, consisting of river gravels and 
boulders, into which the present Mag- 
dalena River and the lower courses of its 
tributaries are entrenched. It is exposed for 
thicknesses of 60 meters and more. 

Some terrace deposits are also of this 
general age. 


UPPER VALLEY 
The Upper Valley region of the Mag- 
dalena River extends more than 400 kilo- 
meters south of the Honda district. As in 
the case of the Middle Valley, later Ter- 
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tiary sediments are the most widespread 
in the Upper Valley. One of the most 
conspicuous occurrences of Cretaceous and 
early Tertiary rocks is in the group of 
northeast-southwest striking ridges which 
continue diagonally southwestward across 
the valley from the vicinity of the Rio Seco 
near Guataqui to south of the Rio Luisa. 
The Magdalena River has entrenched itself 
in a narrow valley near Guataqui across the 
resistant ridge forming rocks; in fact, this 
group of ridges roughly subdivides the 
Upper Valley. 

Plutonic rocks are exposed at many 
places along the foothills of the Cordillera 
Central, and in the Ibague-Payande-Rovira 
(Miraflores) district they have been in- 
truded into limestones and quartzites. 

A striking feature of the Upper Valley 
region is the widespread occurrence of the 
Mesa formation, which actually is an 
alluvial plain deposit of variable thick- 
nesses, as noted above. This formation 
complicates geological studies by burying 
many of the older rocks. 

An unconformity is reported within 
the upper Cretaceous (Guadalupe-Guaduas 
contact) west of Bogota and southward in 
’ the Upper Valley. However, conformable 
relationships are exhibited in the Los Alpes 
district of the Rio Negro, and apparently so 
in the vicinity of Bogota, well within the 
Cordillera Oriental. Other unconformities 
are reported between the Guaduas and the 
overlying Barzalosa series, and at the 
bottom of the Miocene Honda series. 

The foundations of stratigraphical no- 
menclature in the Upper Valley were laid 
by Hettner in 1892. Unfortunately, his de- 
scriptions were brief and no precise limits 
were stated for his stratigraphical units. 
Gradually his terms came to have a variety 
of usages so that they now serve only as 
broad, general names. An attempt is made 
in the following summary to restrict Hett- 
ner’s terms to their original significance as 
closely as practical. 

BASEMENT Rocks. Paleozoic and plutonic 
rocks in the Upper Valley region have 
received little attention other than recogni- 
tion of their existence. Hettner’s Quetame 
series of highly folded quartzites and 
phyllites occurs in the eastern part of the 
Cordillera Oriental near Villavicencio. Some 
fossiliferous limestones are reported to the 
northeast. 

Post-lower and middle Cretaceous (Vil- 
leta) plutonic igneous activity in the Cor- 
dillera Oriental is indicated by the presence 
of the emerald mines of Muzo, Chivor, and 
numerous small lead, zinc and copper 
mines. Granitic, dioritic, syenitic and 
associated dike rocks crop out in the foot- 
hills of the Cordillera Central. In many 
places from Honda south to at least the 
Rio Coello, the plutonics represent an old 


erosion surface of at least pre-Guaduas age. 

Giron SERIES. Small local outcrops of 
red beds assigned to the Giron are reported 
within the flanks of the Cordillera Oriental. 
The majority of workers in the Upper 
Valley are inclined to regard these beds as 
lowest Cretaceous. 


Guapuas Group. (Hettner, 1892, Up- 
permost Cretaceous-Upper Eocene) The 
usage of the term ‘“‘Guaduas”’ is at present 
subject to considerable confusion. It is 
variably applied to include strata ranging 
in age from uppermost Cretaceous (Navar- 
ro) to upper Oligocene. Hettner’s original 
use of the term (1892) seems to have been 
applied to reddish colored and mottled 
shales and coal-bearing strata. Hence, the 
writer is inclined to limit the Guaduas 
group to include strata which have been 
shown by recent studies to range in age 
from uppermost Cretaceous (Navarro) to 
the close of the Eocene. 

The Guaduas contains the exploited coal 
of the Bogota region. The lithology is 
variable, including clays, shales, sandstones 
and conglomerates, but in general there 
seems to be an arrangement of strata in 
three divisions as follows: a lower part in 
which the coal horizons occur, the con- 
spicuous lithology being gray shales; over- 
lying this is a member in which sandstones 
and fine-textured conglomerates form the 
predominant lithology; the top member is 
marked by the dominance of reddish and 
mottled clays and shales. The continental 
origin of the strata makes long range cor- 
relations difficult. Nevertheless, the writer 
recognizes the possibility that these three 
divisions give promise of correlation with 
the formations in the Middle Valley and 
Venezuela. 

The lower division may be called the 
Chimbila, following J. de Mier Restrepo 
who recently described an occurrence about 
377 meters thick at Chimbila on the Rio 
Negro near Los Alpes, Cundinamarca. This 
series is probably equivalent to the Third 
Coal Horizon of Venezuela. It comprises 
mottled clays, shales, and minor amounts of 
sandstones, with coal beds in the lower 
part. The coal member is correlated with 
the Umir, although E. W. Berry judged a 
scant flora collected in the vicinity of the 
Sabana de Bogota to indicate an upper 
Eocene or Oligocene age. The writer agrees 
with F. M. Anderson, that too scanty 
evidence was available for Berry's con- 
clusions. It may well be that the coal beds 
of the Sabana are younger than those in the 
Umir of the Middle Valley, but no such 
great difference in age seems in accord with 
the observable stratigraphy. The upper 
part of the Chimbila is thought to be 
equivalent to the Lizama of the Middle 
Valley. 

The middle division of the Guaduas, 





mentioned above, is tentatively correlated 
with the La Paz of the Middle Valley and 
with the Mirador of Western Venezuela and 
the Llanos district of Colombia. 


Relationships in the Middle Valley sug- 
gest that the distribution of the Toro 
formation southward was limited, or that a 
change of facies prevents differentiating 
it as a unit. In the latter case it is probably 
included in the bottom of the “‘La Paz” of 
the Upper Valley. 

The upper division of mottled clay and 
shale lithology is thought to be equivalent 
to the Esmeraldas formation of the Middle 
Valley. 

The three divisions are well exposed in 
Dindal Creek on the Rio Negro. No definite 
continuation of the Los Corros upper 
Eocene fossil horizon has yet been found, or 
definitely so identified. 

North of Tocaima an incomplete section 
reported to exhibit these divisions is about 
400 meters thick. Near Zipaquira, within 
the Cordillera Oriental, a section represent- 
ing still less of a stratigraphic interval is 
reported to be about 2,000 meters thick. 

The Guaduas overlies the Guadalupe un- 
conformably in the region of Girardot and 
elsewhere in the Upper Valley, but seems 
to be conformable when not in fault contact 
within the Cordillera Oriental near Bogota. 

BARZALOSA-GUALANDAY SERIES. The sig- 
nificance of the terms ‘‘Barzalosa’”’ and 
“Gualanday” has beocme almost as con- 
fused*as that of the term ‘‘Guaduas.” 

Robert Scheibe, as chief of the old 
Comision Cientifica, suggested the name 
“Barzalosa” for a series of non-marine 
clastics that overlie the Guaduas with un- 
conformity in the Girardot region, east of 
the Magdalena River. G. Lleras Codazzi 
describes 320 meters of these sediments 
which seem divisible into three parts. The 
lower zone is characterized by coarse con- 
glomerates whose pebbles are predom- 
minantly chert of the Guadalupe series; 
sandstones and mottled shales also are 
present. At the type locality this member 
attains to a thickness of about 160 meters. 
The central division consists of some 40 
meters of bluish shales that contain many 
veinlets of gypsum. The third, upper, 
division is a series of mixed clastics com- 
prising red, yellow, brown and gray clays 
and shales, sandstones, and pebble con- 
glomerates, about 120 meters thick, the 
top having been removed by erosion. 
Septarian concretions are present. 

Scheibe named a series of similar ap- 
pearance on the west side of the Magdalena 
River the ‘“Gualanday formation.” 
G. Lleras Codazzi estimated that at least 
1,200 meters of the formation is exposed. 
The series is dominantly conglomerates and 
sandstones. Many of the pebbles are 6 cm. 
in diameter and, as in the case of the 
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Barzalosa formation, chert fragments are 
quite conspicuous but volcanic pebbles are 
entirely absent. Reddish shales occur 
throughout, but seem most conspicuous 
near the bottom. 

Scheibe believed the Barzalosa and 
Gualanday to be equivalent, and possibly 
lower Honda in age inasmuch as the ab- 
sence of andesitic fragments indicated de- 
position before the advent of volcanism. 
However, he was inclined to retain sep- 
arate names for the formations until field 
work proved their relationships. 

CORBULA HETTNERI horizon: F. M. 
Anderson described fossils collected for 
him from a locality on the road between 
Facatativa and Cambao on the Mag- 
dalena River. Corbula hetineri Anderson, a 
small peculiar clam with angulated um- 
bones, is an abundant species in the 
horizon and suggested the name _ here 
applied. 

Anderson considered the fossils to be 
Eocene (Guaduas) on the basis that coal 
was reported nearby. The writer observed 
no Guaduas coal in the district, although 
more than 6,000 meters of stratigraphic 
section is exposed below the fossil horizon. 
The occurrence of the fossils is not unlike 
that of the prolific upper Oligocene or 
lower Miocene La Cira horizon in the 
Middle Valley. The stratigraphy of the 
Cambao road has not been worked out in 
detail, but in a general way it is composed 
of alternating sandstones, mottled maroon 
shales and clays, and pebble conglomerates. 
The writer tentatively correlates the Cor- 
bula hettneri horizon with the La Cira 
fossil horizon of the Middle Valley and 
judges the fossiliferous strata to be at the 
top of what may be Scheibe’s Barzalosa 
series. 

GIRARDOT SANDSTONE. The sandstones 
and interbedded red and mottled shales 
which crop out near Girardot were con- 
sidered by the old Comision Cientifica to 
overlie the Barzalosa beds, although the 


MARCH 1939 


relationships were never actually worked 
out. A similar sandstone formation has 
been described overlying the Gualanday 
beds. These strata were called the Girardot 
sandstones and Scheibe considered them to 
be the lower part of the Honda series. Later 
(1926) F. Weiske applied the term ‘‘Girar- 
dot formation’’ to the younger Honda 
series of this article. 

HonpAa SERIES. The Miocene epoch is 
represented in the Upper Valley by the 
Honda series of Hettner (1892). The 
strata comprise conglomerates and medium- 
to coarse-grained greenish-gray and black 
speckled sandstones, with minor amounts 
of maroon to greenish-colored shale inter- 
beds. Chert fragments are abundant in the 
conglomerates, and fossil wood is found 
in places. The series is divisible megas- 
copically into a lower non-andesitic part 
and an upper andesitic division. The latter 
division contains pebbles of andesitic and 
dacitic types and is tufaceous in places 
near the top. The writer finds that the 
series is characterized as a whole by the 
presence of abundant amphibole and black 
metallics among the heavy mineral content. 

The series is estimated to have a thick- 
ness of about 3,600 meters in the Honda 
district. The Miocene age is assumed from 
stratigraphic position and studies of plant 
remains. 

The Honda series is definitely equivalent 
to the Real series of the Middle Valley. 

The term ‘‘Honda” has been erroneously 
assigned to the younger Mesa formation, 
and the terms “‘Barzalosa’’ and “Girardot”’ 
have been applied to the Honda series 
itself. For reasons of priority it is preferable 
to retain the name ‘Honda series"’ for the 
strata described. 

TERRACE Deposits. A number of terrace 
deposits were formed during the erosion 
of the Magdalena Valley, but have not 
been studied as yet. 

Mesa ForMaTION. (Pliocene or early 
Pleistocene?) The Mesa formation has been 


described in the discussion of the Middle 
Valley. The open country of the Upper 
Valley permits excellent observation of the 
coalescing alluvial cones that descend from 
the Cordillera Central to form the pied- 
mont deposit. Adjacent fans did not develop 
simultaneously in every case; the Mesa 
beds east of Honda apparently were de- 
posited somewhat earlier than other alluvial 
fans farther south. 

The details of these deposits have not 
been worked out to date. The intersections 
of the various alluvial fans present local 
problems of structure and_ lithological 
variation that are puzzling unless the 


’ general relationships of separate coalescing 


alluvial fans is appreciated. 

Hubach describes the Coyaima forma- 
tion in the Upper Valley; it is probably 
equivalent to the Mesa formation. 

QUARTERNARY. Numerous post-Mesa ter- 
race deposits occur along the flanks of the 
valley and in tributary valleys. 

A widespread younger valley filling of 
silt, sand and gravel, about 30 meters 
thick, exists throughout the Upper Valley 
and seems to be the correlative of the Mag- 
dalena formation of the Middle Valley. 

C. W. Washburne and K. D. White 
briefly recorded the Lerida formation in the 
Honda district. This probably represents 
the formation underlying the plains of 
Mariquita, in Tolima, which was deposited 
after extensive erosion of the Mesa forma- 
tion. 


CORRELATION 


Sufficient details for a final correlation 
between the Middle and Upper Magdalena 
Valley are lacking. However, it is felt that 
some tentative statement may be useful if 
it is accepted only as the product of inter- 
pretation for use as a working hypothesis to 
be checked by future field work. Table I is 
arranged to show: (1) the stratigraphic 
column of the Middle Valley, largely based 
on Wheeler’s paper, with a tabulation of 
































characteristic lithologies; (2) a column 
showing a compilation of the many inter- 
pretations and applications of formational 
names in the Upper Valley, with a tabula- 
tion of the respective lithologies involved; 
(3) a suggested nomenclature largely based 
upon the writer’s tentative correlations 
between the Middle and Upper Valley. 


STRUCTURE 


The general regional strike of folds in the 
Middle and Upper Valley is north 20 to 30 
degrees east, parallel to the major struc- 
tural lines in the Cordillera Oriental. The 
folds strike obliquely to the general trend 
of the Cordillera Central, against which 
they terminate. Plunging structures are 
common and the importance of minor 
fault systems varies locally. 

H. Stille and, later, J. V. Harrison have 
emphasized the graben nature of the Mag- 
dalena Valley. J. T. Duce noted evidence 
that the valley is probably overthrust both 
from the east and west. Thrust faults of 
tremendous throw, some placing Miocene 
in contact with the upper Cretaceous 
Guadalupe series, exist on the east side of 
the valley. The west side is complex; in 


Evaluating a 


Marcu 18 marks the first anniversary of 
Mexico’s expropriation of American and 
British oil properties. A look at the record 
shows what Mexico has accomplished 
during this eventful year while operating 
her oil industry through the new govern- 
ment Petroleos Mexicanos, as well as the 
conditions in various industries and busi- 
nesses throughout the country. 


PETROLEUM 


The official petroleum production figures 
for the full year of 1938, are given as 
38,505,824 bbl. compared with 46,690,000 
bbl. for 1937. Approximately 12,000,000 
bbl. of this 1938 production was handled 
by the oil companies prior to expropriation 
of their properties, so that under govern- 
mental control the Mexican production was 
about 26,000,000 bbl. since expropriation. 
Domestic consumption accounted for 13,- 
500,000 bbl. of this total. Approximately 
8,000,000 bbl. were exported primarily 
through barter arrangements with Germany 
and Italy. The balance, around 3,500,000 
bbl., was added to storage which, at the 
end of 1937, amounted to 13,000,000 bbl. 
Present storage is estimated at somewhere 
between 17,000,000 and 18,000,000 bbl. 
Reports indicate that all available storage 
facilities are practically filled to capacity 


100. 


places a simple relationship of overlap 
toward the west seems to prevail, but 
relationships differ at various localities. 
The graben nature of the valley, therefore, 
is Open to serious question which can be 
answered only by extensive detailed study. 

Figures 2 and 3 show two east-west 
cross-sections, one in the region of the 
Cambao road from Facatativa westward 
some distance south of Honda, and the 
other in the Ibague-Gualanday region. 

Strata and structures under the Mesa 
formation are unknown and their represent- 
ation is based on interpretations. 

Many fault-planes along the eastern 
margin of the valley may have moderately 
flat dips to the east, representing thrusts 
from that direction. 

It has been widely assumed that a fault 
exists, buried under the Mesa formation, 
along the western margin of the valley in 
the Honda district. This assumption satis- 
fies the hypothesis that the Magdalena 
Valley is a graben, but nevertheslss still 
requires critical investigation, as does the 
graben hypothesis itself, as is noted above. 
For that reason the existence of the fault is 
questioned on the interpreted geological 





cross-section between Santana and Faca- 
tativa (Fig. 2). 


OIL HORIZONS 


Majority opinion considers that the 
Cretaceous rocks, especially those of the 
Villeta series, are the source beds of com- 
mercial deposits of petroleum; F. M. An- 
derson believes that the exploitable oil 
originated in the older Tertiary (‘‘Eocene 
and possibly Oligocene’’) sediments; and 
K. Ermisch considered the source beds to 
be in the Chuspas series, Oligocene of the 
Middle Valley. 

The Tropical Oil Company production is 
reported from the La Paz formation (Mid- 
dle Eocene) and from formations of 
Oligocene age. 

Favorable reservoir beds occur in strata 
from the upper Cretaceous Guadalupe 
series upwards throughout the Tertiary, 
varying from place to place. 

Oil seeps are well distributed from the 
Guadalupe series upwards. Some of special 
interest are also known in the granites crop- 
ping out in the eastern foothills of the 
Cordillera Central, in the valley of the Rio 
Miel in the upper part of the Middle Valley. 


Year of Mexiean Socialism 


and that either added storage facilities 
must be obtained or new sales outlets 
created or production will have to be cur- 
tailed. Indications are that the bulk of the 
present production is being obtained in the 
prolific Poza Rica field. The North and 
South Fields and the Isthmus field have 
been shut down considerably and _ their 
total production cut to a very small portion 
of the current total. 

Domestic consumption of petroleum 
products has fallen from an average of 
1,750,000 bbl. per month to approximately 
1,500,000 bbl. The automobile public has 
complained loudly about the poor quality 
of the gasoline which the government is 
manufacturing. The poor quality is due to 
the low octane count in the current 
gasoline as compared to that manufactured 
and sold prior to expropriation. The public 
in general are using their cars less and less 
in order to save on operating expenses, 
since it takes more liters with the present 
product to cover the same mileage as 
heretofore. 


MARITIME TRADE 


Statistics on the actual movement of 
vessels are not available, the actual amount 
of import and export trade does reflect, 
however, to a great extent the shrinkage of 


activities in the principal ports of the 
country. 


Exce.sior, Mexico, D.F., writes editor- 
ially on October 28 on the subject as 
follows: 


“There was a time when our ports in 
the Gulf and the Pacific presented the 
busy and cosmopolitan aspect which 
characterizes the principal ports of the 
world. Activity was evident in the harbors 
and around the wharves, and on entering 
the center of the coastal towns it was 
found that this maritime activity was 
reflected in commercial activity. There 
was noise, enthusiasm, and a collective 
satisfaction which can only be found in 
towns that have a means of livelihood 
and no economic or political problems. 

“As an immediate consequence of this 
handling of ships of all nationalities, the 
stevedores, porters and all those with per- 
manent employment in the wharves re- 
ceived good wages, and this was auto- 
matically reflected in the prosperity of 
local commerce and industry. 

“In turn, the railroads reported in- 
creased profits from the growing traffic 
made possible by the abundance of car- 
goes in the ports. It can be said without 
exaggeration that the favorable economic 
conditions of maritime trade contributed 
greatly to the development of industry, 
of agriculture and of commerce throughout 
the country. ; 

“No one can deny that the prosperity 
of our sea ports has almost completely 
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disappeared. It is sufficient to review 
statistics to have a fair idea of the de- 
cline of activities. The movement and 
animation of the ports have ceased, reg- 
ular service of foreign and national ships 
became scarce, trade languished, the rail- 
roads suffered losses, and slowly our ports 
fell into their present state of prostration.” 

The editorial quotes further on from an 
address by a delegate of the Monterrey 
Glass Co. at the national Exporters 
Congress. 

“How are we to intensify our foreign 
trade when we find that a new tax of 
twelve percent on exports has destroyed 
an important part of our products, when 
often the foreign ships that come to load 
are unable to complete cargo because of 
the constant labor conflicts, many of 
them of an inter-union nature, that delay 
manouvers and increase costs? 

“This is, unfortunately, one of the 
reasons for the depression felt in our 


ports. 

“Not once, but many times the stev- 
edores and porters refuse to load and 
unload ships that come to our ports from 
abroad, thus seriously affecting the ship- 
ping companies and the importers. 

“It is easy to understand, therefore, 
why our efforts to restore our exports to 
the volume of former years are blocked.” 


POWER 


The production of electricity throughout 
Mexico has shown a marked increase during 
the last few years, and had reached during 
the early part of 1938 the limit of capacity 
of the existing installations. The companies 
have been unable to increase their current 
output by construction of new plants and 
installation of necessary equipment because 
they were unable to obtain new capital for 
this necessary expansion. Increased labor 
demands, strikes, and the long fought evil 
of stealing electric current and power had 
reduced their income to a point which 
prevented their paying interest on present 
bonds outstanding or dividends on stock 
issued; therefore they found it impossible 
to interest outside capital for expansion 
purposes. 

Recently there have been serious strikes 
which paralyzed activities at various points, 
especially throughout the central states. 
These had a depressing effect on business 
since workers received less wages and the 
people have spent more because of in- 
evitable price rises during strike periods. 


RAILROADS 


The National Railways were turned 
over to the Workers’ Administration in 
May, 1938, coincident with oil expropria- 
tion. Prior to that time under private 
management the railroads showed a steady 
increase in operating income. In 1937 the 
operating income reached the all-time high 
of 147,000,000 pesos. Since the Workers’ 
Administration has been operating the 
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railroads, the gross income has fallen off. 
Reports recently issued by the railroad 
workers state that they have lost 20,000,000 
pesos since taking over. This has more 
recently been denied. 

There has been a series of wrecks during 
the past two weeks which are causing much 
criticism of the Workers’ Administration. 
It is ascertained that the workers smash up 
rolling stock, that discipline has broken 
down and that seniority has become more 
important than competence. A committee of 
railroad workers recently petitioned the 
government to take back the railroads or 
provide more responsible management. 

Under date of September 28, 1938, 
UNIVERSAL GRAFICO, Mexico City, de- 
scribes the railroad situation in the follow- 
ing manner: 

“The publication by the Federation of 
National Chamber of Commerce of In- 
dustry of the report on the true situation 
of the National Railroads has not re- 
ceived proper attention. 

“Concern should be manifested on the 
part of the committee over the consum- 
mated fact of the expropriation of the 
National railroads, but also because they 
constitute a public service of first impor- 
tance and because, sooner or later, the 
Mexican people will have to pay all 
pending accounts. 

“The report above mentioned states 
that the railroads are sustaining them- 
selves out. of the capital inherited from 
past governments, without any amortiza- 
tion, (to the railroad debt). The tracks are 
in poor condition. Rails are worn, cross 
ties are rotten, locomotives are getting 
old and cannot be used much longer in 
spite of repairs being made in vain effort 
to rejuvenate them; there are not enough 
freight cars and the bridges built for 
operation under conditions prevailing 
twenty years ago cannot stand the weight 
of fast trains with more powerful and 
heavier modern locomotives. 

“The outlook cannot be darker and 
the diagnosis is fatally one of death. 
Under these conditions, within ten years, 
the railroads will practically be out of 
existence. the remedy is obvious. 
In the first place, efficient and honest 
management . . . The railroads are bank- 
rupt not alone because of the excess of 
personnel and wages but also because of 
the errors inherent in the anti-economic 
layout and original planning.” 


AGRICULTURE 


Latest reports on the agricultural situa- 
tion as described in the Bulletin of the 
Banco NACIONAL DE MEXIco state that: 


“The harvest has been disappointing 
both to farmers and to everyone who was 
depending on it to expand operations. The 
information we have is vague and in- 
complete, but it is enough to be able to 
predict that the coming year will not be 
one of plenty but one of scarcity of grain 
and other farm products; that high 
prices will continue, and consequently, the 
crisis will continue because, as we have 
explained before, it is due to the inability 





of the people to buy industrial goods be- 
cause they either lack the means or too 
large a percentage of their income is used 
to purchase food. This condition prevents 
industry from operating at a reasonable 
activity to the decided detriment of the 
workers and of consumption itself .. . 

“It appears that crops will be smaller 
than they were last year. A portion of this 
decrease is due to the fact that the new 
land owners do not have the means to 
work the land properly that was dis- 
tributed to them. Due to this lack of re- 
sources farmers are forced to plant only 
what is absolutely necessary to satisfy 
their most pressing personal needs and do 
not produce the surpluses for sale to the 
outside market which would provide them 
with cash for clothing and other nesessities 
required by the new and higher standard 
of living. 

“Funds are not available in amounts 
sufficient to achieve these objectives, nor 
are appropriate methods used. While land 
distribution has been speeded up to 
terminate a similar program that had 
previously been followed for twenty years, 
no credit structure has been created.” 


The BULLETIN states further that: 


“In one of the principal newspapers in 
Mexico City we read the following wire 
report: ‘Guanajuato, November 10, 1938. 
In recent weeks the Arbitration and Con- 
ciliation Board in the Capital of this 
State has seen its activities doubled by the 
number of requests for labor adjustments 
made by companies that claimed to be 
unable to make profits. The situation un- 
questionably reflects the crop losses in 
practically all the states in which the land 
formerly was fruitful and which has now 
been placed in the hands of agitators who, 
instead of dedicating themselves to work- 
ing the lands given to them, spend their 
time demanding wage increases that are 
out of proportion and which hinder the 
development of agriculture.” 

Poor crops of corn, wheat and beans— 
prime essentials in the life of the Mexican 
masses—necessitated the importation of 
tremendous quantities of these commodi- 
ties compared to previous years. As pointed 
out in the United States Department of 
Commerce reports, Mexico imported 877,- 
825 bushels of corn in the first eight months 
of 1938 as against only 27,881 bushels dur- 
ing the whole year of 1937. Only 10,000 
bushels of wheat were needed for the first 
eight months of 1937, while 2,275,000 
bushels were required for the same period 
of 1938. Up to September, 1938, importa- 
tions from the United States reached a 
total of 669,000 pounds of beans. The 
importation of “red kidney’ beans has 
reached a total of 7,694,000 pounds from 
Japan and the United States. Mexico in 
former years usually raised sufficient quan- 
tities of these commodities to supply her 
own needs and in many instances had a 
balance for export. 

Consumer buying power, apart from the 
hardships upon consumers imposed by 
constantly advancing food prices, showed 
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the effect of the general unsettled financial 
situation brought about by the fall of the 
peso in relation to the dollar during the 
past year. While Mexican goods were 
lower in price in world markets, the re- 
verse was true of all products imported 
from the outside, particularly those from 
the United States. The fall-off in sales 
volume in various industries is more 
readily seen when comparison is made of the 
figures given in the U.S. Department of 
Commerce report. Comparison for the 
first eight months of 1937 with the same 
period of 1938 is shown in the following 


table: 8 Months 8 Months 
Mexican Imports 1937 1938 
Cis proof, waterproof and wrap- Lbs Lbs. 
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fron and steel serap............... 3,316 14,336 
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m™ ’ 
wire, nt pe car Is, 
tah, srg teem says painieny $7,393,000. $3,068,000 
Units Units 
Stoves and furnaces. .............. 23 7,144 
Sewing machines................. 15,211 1,379 
IDS o « en. 5.0006 ckewide 66 13, 2,435 
» total in 1937 was 18,947) 
Fy nea es daa gaps 000a0de0e 975 468 
Household refrigerators........... 5,902 1,272 
en Speen (a es er 62,755 13,432 
(The total in 1937 was 93,634.) 
Automobile trucks............... 5,201 1,246 
A le passenger cars......... 6 1,793 


In line with the above figures, Mexi- 
can retail trade is complaining of two 
things, as mentioned in the December re- 
port of the Banco Nacional de Mexico: 

First: the decrease in sales compared to 
a year ago; second, the preference of the 
public for purchasing cheap goods instead 
of more expensive ones. They believe that 
both factors are clear indications of the 
weakness of the purchasing power of the 
consumer. In spite of the fact that wages 
are higher; that salaries of office workers 
have increased ; and that government wages 
have not declined, there seem to be more 
difficulties encountered in selling high class 
merchandise, due to the rise in the cost of 
foodstuffs. It is also due to the fact that 
such merchandise has gone up in price 
through the depreciation of the peso, as a 
great deal of the goods in this class are 
imported. But the main cause is the high 
cost of foodstuffs, which means that the 
average wage earner is compelled to spend 
most of his cash for the bare necessities of 
life, and has small surplus for even modest 
luxuries. 

According to the figures published by the 
Chamber of Commerce, from October to 
November the following articles have gone 
up in price; broken rice two centavos a 
kilo, coffee 20, 15 and 7 centavos on the 
three main qualities used; peppers 7, 10 
and 22 centavos; red beans 20 pesos a ton; 
co’ored beans 30 pesos a ton; black beans 
20 pesos; fava beans 3 centavos a.- kilo; 
flour 25 centavos a bag; corn from tropical 
regions 4 pesos a load; corn from cold 
regions 10 pesos a load; lard 3 centavos a 
kilo; potatoes 3 centavos a kilo. 
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No considerable importations of auto- 
mobiles have been made and sales of new 
autos are below what they formerly were. 
Many people prefer buying second hand 
cars, keeping their old ones in use because 
of the high prices of the new models. For 
this reason the consumption of tires and 
inner tubes is greater. Furthermore, at this 
time of the year, there is a seasonal im- 
provement in this line. 

Shoe manufacturers have noticed a de- 
cline in the quality consumers are buying. 
The lack of funds on the part of the people 
forces them to buy the cheapest make and 
this is one of the problems of the industry. 
The factories that manufacture only ex- 
pensive shoes have seen their sales cut in half. 


EL Munpo, Tampico, on October 27, in 
an editorial entitled “How the Happiness 
of the Mexican people has been achieved,” 
states: 


“As a consequence of the increased 
cost of living estimated at an average of 
30 percent in relation to prices during the 
first months of the year, the majority of 
the inhabitants of Mexico have cut down 
their expenses to the most indispensable 
needs, so that the greatest number are able 
only to provide for food for themselves 
and their families and have to dispense 
with new clothes and shoes, prolonging to 
an impossible point the life of their old 
clothing. 

“This is the case in Mexico since the 
government undertook the task of chang- 
ing the economic structure of certain im- 
portant industries such as oil, cotton, and 
henequen. 

“The Mexican people, brought to the 
most extreme poverty by the fatal leftist 
policies of the government, give pre- 
ferential attention to food and as far as 
possible go without buying clothing, 
shoes, and other things that are not ab- 
solutely essential. 

“As a proof of this assertion, we offer 
the data contained in the ‘Review of the 
Economic Situation of Mexico,’ pub- 
lished by the Banco Nacional de Mexico, 
for the month of October. In the section 
regarding the conditions of industry, and 
referring particularly to the industries 
that affect clothing, it says: ‘Up to August 
31 the cotton textile mills continued to 
increase their stock of manufactured goods 
despite the fact that some of the mills 
have been able to reduce their working 
period to four, four and a half and five 
days a week, since piece-work in many 
instances compensates the reduction of 
the working period. The sales of these 
mills have increased but little, and current 
prices are the same as before the crisis, so 
that, taking present conditions into ac- 
count, there are no profits, only losses.’ 

‘“* ‘The wool industry is working four 
and a half, five, and six days a week and 
the mills are desirous of arriving at an 
agreement to restrict production ade- 
quately to meet consumption demands, 
since the former now exceeds the latter. 
The demand for cassimere has not in- 
creased and the woolen mills are quiet. 
The price situation for these articles is 








the same as for cotton goods. The rayon! 
industry is in like circumstances: dis 
organized, exposed to ruinous competition 
and hoping for an opportunity for reor 
ganization.’ ” 


FINANCE 

The Bank of Mexico published about the 
first of March, 1939, the official figures fo 
1938, showing a favorable trade balance 
for Mexico of 344,803,000 pesos. While this 
trade balance for excess of exports over 
imports is true, it is not quite as favorable 
when compared with the same figures for 
the year 1937. In 1937 exports amounted to 
892,300,000 pesos, or 52,200,000 pesos more 
than in 1938, while imports showed a drop 
of 120,300,000 pesos from 613,700,000 
down to 493,400,000 pesos. The same report 
said that while the price index in the 
United States decreased from 80.9 in the 
last quarter of 1937 to 73 in the last quarter 
of 1938, the price index for Mexican articles 
rose from 121 to 127.7 in the same period. 
This difference in domestic and foreign 
prices was a grave phenomenon which 
affected the trade balance. Relative to the 
actual amount of monetary reserves, the 
report said that between December 31, 
1937, and March 18, 1938, the value of 
reserves was reduced from 108,400,000 
pesos, which then represented $30,000,000 
U.S., to 102,200,000 pesos, then worth 
$28,400,000 U.S. At the close of 1938 the 
reserve was said to have increased to 
119,500,000 pesos, or $30,200,000 U.S., but 
by virtue of the decrease of December 28, 
1938, the reserve was increased by $5,000,- 
000 U.S. by the revaluing of silver and by 
31,300,000 pesos by the revaluing of gold 
and other foreign monies in_ reserve, 
through which it reached 175,900,000 
pesos. The report, discussing the overdraft 
of the government with the Bank of Mexico 
set the amount at 146,900,000 pesos, plus 
27,800,000 pesos in road bonds at the end 
of November 1938. By virtue of the decree 
of December 28, 1938, according to the 
report, 33,200,000 pesos was credited to the 
government account, representing the re- 
valuation of gold, silver and foreign curren- 
cies held in the Bank, thus giving the 
government gains obtained by devaluation. 

Financial experts said that while the 
figures published in the report were exact 
and the balance of trade in favor of Mexico 
is excellent, the sacrifice of the metallic 
reserves and the depreciation of the curren- 
cy caused an unhealthy economic situation. 
It is asserted that in the comparisons of 
trade balances of 1937 and 1938 the differ- 
ence in the value of the peso in relation to 
the dollar was not taken into account, and, 
consequently, the figures on international 
commerce were inflated. 

The Mexican government minted over 


11,000,000 ounces of silver in 1938, of which 
(Continued on page 122) 


~*~ Dy, aes— ss UO 


co 


mint =~ -— -—-— © © & ® 


nan wee ah OomelUCUrlUC | lhlUC rll 


a a 


WORLD PETROLEUM 


the 
y 3G 
ie of 
),000 
),000 
yorth 
3 the 
d to 
, but 
r 28, 


d by 

gold 
erve, 
0,000 
draft 
€XxiCO 


> end 
ecree 
» the 
o the 
e re- 
rren- 
- the 
tion. 

the 
oxact 
exico 
tallic 
rren- 
tion. 
1s 0 
iffer- 
yn to 
and, 
ional 


over 
rhich 


fUM 


f ; : 

ERA de 
vel *s i 
« [= . =" —, Ri 


Night view of Richfield’s new Watson refinery. 


RICHFIELD’S New 85.000.000 Refinery is 


Result of Sound 


@ye or 10e First and most pressing 
problems facing Richfield Oil Corporation 
when it was reorganized in March, 1937, 
(consolidating the assets and properties of 
Richfield Oil Company of California, Pan 
American Petroleum Company and Rio 
Grande Oil Company) was the moderniza- 
tion of its refining facilities. It had plants 
at Watson, Hynes, and Vinvale, but it was 
uneconomic to operate three refineries in 
one area, while none of the installations 
contained sufficient modern equipment to 
take care of the new company’s require- 
ments. 

In reorganization, an agreement had 
been made whereby Richfield could call on 
Sinclair Refining Company for engineering 
services. Sinclair's development depart- 
ment studied the situation and rejected the 
rehabilitation and operation of existing 
equipment as economically and technically 
unsound. After careful consideration of the 
report Richfield decided to concentrate 
operations at Watson, keeping Vinvale 
intact for use if and when required, and an 
expenditure of $5,000,000 was authorized. 

In July, 1937, major contracts were 
awarded. C. F. Braun and Company re- 
ceived orders for construction of two com- 
bination crude distillation and cracking 
units, a debutanizer, a stabilizer, a hydrogen 
sulphide removal plant, a polymerization 
plant, and a caustic wash unit. Other work 
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let to Braun included the revamping of an 
existing crude battery and the rehabilita- 
tion of the electrical and water systems. 
The Bechtel-McCone-Parsons Company 
was awarded the contract for rebuilding the 
gasoline rerun unit. 

One of the most impressive features of the 
new unit is the fundamental soundness of 
its engineering. This is a distinct tribute 
to the close cooperation between Sinclair’s 
engineering staff representing Richfield, 
and the contractor’s engineering organ- 
izations. 

The site was cleared in August, and 
building began in September, 1937. 

In a construction program of this size it 
is extremely important to keep material 
and equipment moving in as required. This 
is difficult enough under the best circum- 
stances but this job was further complicated 
by the heavy rains and resultant floods of 
the spring of 1938. The large equipment 
constituted a major transportation prob- 
lem. Seven evaporating and fractionating 
towers were required for each of the two 
combination units. The two main bubble 
towers are 13 ft. in diameter by 60 ft. high 
and weigh 250,000 Ib. each. Transporting 
these towers necessitated one way traffic 
over the railroad, as they would not clear 
passing cars on adjacent tracks when 
loaded on flat cars. With these handicaps, 
the job moved slowly during the early 


Cooperative Engineering 


spring and it appeared that the completion 
date of August, 1938, would be difficult to 
meet. 

In July, 1938, the rebuilt crude and 
rerun units were finished and turned over 
to the operators, who successfully put them 
into operation during the first part of the 
month. 

The first of the two combination units, 
known as number 81 Still, was not ready to 
operate on August Ist, but the equipment 
was given hydrostatic tests that week. 
These tests showed no leaks so the unit was 
put on cold oil recirculation. During this 
period all pumps were run in, leaky valves 
repacked, control equipment adjusted, and 
careful inspection made of all mechanical 
equipment. This in itself was no small job; 
there were 50 pumps, over 100 major 
valves, and some 40 mi. of piping to be 
checked and tested. 

The battery of heaters was fired, for 
drying out purposes, during the recircula- 
tion period and on August 19th firing for 
operation was commenced. It is axiomatic 
in the refining industry that a certain 
amount of trouble will be encountered in 
bringing a big combination unit on stream 
for the first time but 81 Still came up to 
operating conditions without a hitch. By 
midnight of August 20th finished gasoline 
was going into the tanks. By morning, the 
starting up crew who had been on the job 
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continuously for over 24 hours turned the 
job over to the regular operators. A day 
later the big still was turning out products 
in excess of the original design and running 
smoothly. 

With 81 running regularly and smoothly, 
82 Still, the second of the two combination 
units, was put on stream on September 
9th. The big unit went right to work and 
put out more products than original design 
called for. Both stills were kept on the line 
for 30 days and then brought down for 
routine inspection. The fact that two units 
of this size started up and produced de- 
signated products without requiring any 
shut-downs due to erroneous design, poor 
workmanship, or faulty operation is a 
considerable achievement. It was not due 
to luck but to sound engineering design, 
excellent construction, careful inspection, 
thorough training of the operators, and 
complete cooperation between the staffs of 
Richfield, Sinclair, and Braun. 


DESCRIPTION 


The main extension to the Watson 
refinery was set up as two identical com- 
bination crude topping-cracking units hav- 
ing a common pump house and control 
room centralizing control and simplifying 
tie-in with the balance of the refinery. 

The plant is built for running a wide 
variety of California crudes with sufficient 
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Flow arrangement for charging crude, reduced- 
crude, and gas oil. 


flexibility to handle extraneous reduced 
crude from the rebuilt topping units. Each 
unit can charge 25,000 bbl. per day, the 
variations in the charging stock ranging 
from 20,000 bbl. crude plus 5,000 bbl. re- 
duced crude, to 10,000 bbl. crude and 15,000 
bbl. reduced. 

Flow of the operation is as follows: 
crude charging pumps, discharge at 300 lb. 
through automatic flow controller to ex- 
change, heat being furnished by circula- 
tion of upper side streams from the main 
fractionating column. This preheat is to 
300 deg. F. from whence the oil flows into 
a salt settler where back pressure of 250 Ib. 
suppresses vaporization. The crude flows to 
exchange against tar evaporator overhead 
vapors and circulating heat medium from 
the bottom of the main fractionating 
column, thence to one section of the feed 
heater. With clean exchange, firing of this 
side of the heater is light, approximating 
15,000,000 BTUs per hour, with a potential 
of 35,000,000 BTUs, leaving considerable 
leeway for dirty exchange or any variation 
in required flash temperatures. With a 
pressure drop of approximately 60 lb., no 
difficulty is experienced with flow through 
the parallel paths. 

Discharge from the heater is directly to 



































the crude flash tower which fractionates 
the crude into 350-400 deg. F. end point 
overhead, a kerosene distillate side stream 
which is steam stripped, and reduced crude 
bottoms testing approximately 15-18 grav- 
ity. Reduced crude bottoms serve as the 
main feed stock to the cracking cycle. Suc- 
tion is taken on the bottom of the crude 
flash tower by centrifugal pump at 300 lb. 
through tar exchange and thence to the 
other half of the feed heater where the 
material is preheated to +700 deg. F. and 
discharged into the cracking cycle. The 
residue from the cracking cycle is flashed in 
the vacuum evaporator under reduced 
pressures. The asphalt bottoms produced 
are released through exchangers against 
reduced crude. They are blended with the 
cracked recycle gas oil and thence through 
the tar coolers to tankage. By control of 
this operation a wide range of specifications 
can be met, low in B.S.&W. and sediment, 
and stable when blended to low viscosities. 

The condensed overhead from the vac- 
uum evaporator is discharged directly to 
the bubble tower and furnishes the main 
part of the heater flow. Level in the main 
fractionator of the cracking cycle is main- 
tained by extraneous gas oil feed which can 
be a part of the vacuum evaporator over- 
head previously released to tank or extran- 
eous gas oil from lube or other operations. 

(Continued on page 109) 
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Richfield’s Watson refinery was erected in a 
comparatively short time despite the many 
obstacles. 


The heater feed is picked up from the 
bottom of the fractionator and discharged 
through three DeFlorez down-fired heaters, 
preheated to cracking temperatures and 
released into a common transfer line, dis- 
charging back into the cracking towers. 
The main fractionator removes a 400 deg. 
F. end point cracked distillate as an over- 
head product, and a stripped recycle gas 
oil side stream which is used in part to 
blend with fuel, in part cooled for circula- 
tion over the absorber and the balance is 
removed to tankage. 

The unit is well laid out, the overhead 
cracked distillate flows down through sub- 
merged condenser sections located on the 
roof of the control room, and thence through 
aftercoolers into receiving drums which are 
located on the deck of the control room 
floor. Gas is released from the receiving 
drums into individual absorbers with the 
distillate flowing through overhead lines 
direct to the debutanizer feed drums located 
at ground level. Reflux pumps located im- 
mediately below the receiving drum deck 
take overhead suction on the receiving 
drums and discharge back through the 
control manifold located on the still side 
of the control deck, and thence to the top 
of the bubble towers. Other products, 
similarly, assume this natural flow. 

The essential control of the units is auto- 
matic, having the latest instrumentation in 
level, temperature, flow, and other auto- 
matic devices. All instruments are placed 
in the central control room which is located 
to give ready access to all parts of the unit 
by interconnecting walks and stairways. 
A Philco-phone system is installed to give 
ready communication throughout the unit. 

All of the main flows are discharged to a 
centralized manifold where the automatic 
valves are housed from weather, and which 
is so located in proximity to the control 
room that hand control can be resorted to 
should any instrument be out of order. 

The pumps are mostly motor driven 
centrifugals with centrifugal steam driven 
standbys, the standby pumps being com- 
mon to both stills. The pump rooms are 
equipped with facilities for quick changing 
to the spare should the pump fail. Also the 
crude and reduced crude feed pumps are 
equipped with tandem steam driven tur- 
bines, in addition to their common steam 
standby, which automatically cut in in 
case of power failure. 


To meet corrosion, chrome-moly alloy has 
been used liberally throughout the plant. 
All piping subject to corrosion is protected 
with weep holes, thus offering an immediate 
tell-tale in case of severe wear or corrosion. 
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Combination unit receiving house, 


north, after completion. 


looking 


Approximately 33 percent of the total 
heat required is supplied by exchange. 
Efficiency of the DeFlorez heaters, ap- 
proaching 80 percent, in addition to the 
waste heat exchange, gives extremely low 
over-all fuel figures. Recent tests show as 
low as 200,000 BTUs per bbl. of feed. 

The 400 deg. F. end point distillate yields 
range from 32 percent to 40 percent depend- 
ing upon the gravity of the reduced crude 
charged to the cracking cycle and viscosity 
of the fuel produced. Fuel viscosities range 
from 90 vis at 122 SF to 150 SF maximum. 
Conversion rates on the DeFlorez heaters, 
approaching 20 percent crack per pass, 
have been realized with no coking of the 
heaters. 


Typical Yields on Type Reduced Crudes 


Wilmington 
Type of Reduced Crude: Ventura Reduced 
Reduced Crude Crude 
400 E.P. Cracked Distillate 38.5 35.1 
Dry Gas (fuel Equiv. @ 1300 BTU). 45 4.2 
Cracked Tar ; 61.5 65.7 
Vis at 122 S. F.. 135 100 


Runs to date have been shut down on 30 
day cycles for inspection. As soon as cor- 
rosion rates have been established, longer 
runs will be in order—90 day runs being 
entirely feasible. Although the units are 
essentially designed for heavy oils, flex- 
ibility in equipment can quite readily ac- 
commodate cracking of light distillates or 
reforming of naphthas. 


POLYMERIZATION 


addition to the combination 

the Richfield program included 
cracked distillate finishing units. Such units 
provide for the debutanization of the raw 
distillate for the purpose of producing a 
bottoms product most adaptable for sub- 
sequent treating; the stabilization of the 
light ends of the pressure distillate to fur- 
nish poly charging stock consisting of 
butanes and lighter; the polymerization of 
such gaseous hydrocarbons into poly gas- 
oline; and the caustic washing of all stab- 
ilized light ends for mercaptan sulphur 
removal. 

The raw cracked distillate as produced on 
the combination units includes all desirable 
light ends and it has an A.S.T.M. end point 
of 400 deg. F. This distillate is fed directly 
to the debutanizer unit, which operates at 
about 100 lb. gauge pressure. 

The debutanizer is of the conventional 
type. By flow, temperature, and pressure 
controlled distillation and fractionation a 
bottoms product having an A.S.T.M. 
initial boiling point of about 225 deg. F., 
is produced. This bottoms product is 
routed through treating and rerun opera- 
tions for finished gasoline conditioning. 
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The debutanizer liquid overhead, which 
contains all of the butanes and lighter from 
the cracking operation, is fed to the 
stabilizer operating at 200 Ib. gauge 
pressure. Distillation and fractionation, ob- 
tained by careful flow, temperature, and 
pressure control is carried on to produce a 
butane free bottoms product (casinghead ) 
and a gaseous overhead which contains all 
of the butylenes and propylenes. Heat re- 
quired is furnished by a circulating heat 
medium from combination unit source, and 
from high pressure steam. 

The stabilizer release gas, because of its 
nydrogen sulphide content (five percent), 
must be processed in a gas treating system 
before it passes on to poly plant to avoid 
production of poly gasoline high in fixed 
sulphur content. The tri-potassium phos- 
phate process is used for this purpose and 
removes over 90 percent of the hydrogen 
sulphide present. 

The gas treating plant was fabricated 
from plans based on flow diagrams fur- 
nished by the Shell Development Com- 
pany and the process used is licensed under 
patents assigned to the Shell Development 
Company. 
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Feed to the plant is composed of a 
mixture of paraffines and olefines up to and 
including butanes contained in the over- 
head from the gasoline stabilizer unit. 
Substantially all available butene is con- 
tained in the gas. From the hydrogen 
sulphide removal unit the gases pass to a 
catalytic polymerization plant. The treat 
was designed to reduce 3,500,000 standard 
cu. ft. per day from an initial content of 
3,000 grains per 100 cu. ft. to 100 grains 
per 100 cu. ft. Operating temperature and 
pressure assumed for design were 185 deg. 
F. and 200 lb. gauge, respectively. 
Absorption is accomplished principally 
according to the reaction: 
K;P0,+H:S— K:HPO, + KHS 
The reaction is reversed during regenera- 
tion. Mercaptans are not removed by the 
phosphate process. Ammonia, when present, 
is absorbed by the solution and is driven 
off along with the hydrogen sulphide. 
Gases enter the absorber at the bottom, 
rise through 36 bubble plates countercurrent 
to a stream of descending absorbent solu- 
tion, and pass out at the top. The absorbent 
is tripotassium phosphate solution con- 
taining 2.0 gram mols K;PO, per kilogram 
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of solution. It was mixed at the site from 
steam condensate and commercial grades of 
potassium hydroxide and phosphoric acid 
in such proportion that the mol ratio of 
KOH to H;PO, was between 2.95 and 3.00 
to one. From the absorber the foul solution 
is released by level control to the regener- 
ator. Regeneration is accomplished by con- 
centrating the solution in a standard steam 
heated boiler. The concentrated solution 
falls to a surge tank where residence at the 
boiling temperature causes further regenera- 
tion. The regenerated solution is pumped 
back # the absorber by way of the heat 
exchangers and a solution cooler. Vapors, 
hydrogen sulphide and steam, pass over- 
head from the reboiler to a condensate 
stripper which is a small two-plate bubble 
column surmounted by a condenser and a 
phase separator from which water is re- 
fluxed to the stripper. HsS goes overhead to 
a waste products burner. Stripped con- 
densate is returned to the top of the 
absorber. 

This plant utilizes one interesting feature 
of the phosphate system. The equilibrium 
solution saturation, expressed as mols H.S 
per mol K;PQ,, corresponding to a given 
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concentration of H.S in the hydrocarbon, 
is greater for a dilute solution than for a 
more concentrated one. Advantage is taken 
of this fact by doing the bulk of the strip- 
ping with a concentrated solution in the 
lower section of the absorber and using a 
dilute solution to remove the last traces of 
H.S in the upper section. The dilute solu- 
tion is made up of all the condensate and a 
portion of the regenerated K;PO,. 

The treated gas is passed through a 
dehydrator to prevent phosphate solution 
carryover to the poly plant catalyst 
towers. 

The hydrocarbon release gas from the 
H.S unit dehydrator, containing approxi- 
mately 35 percent higher olefins, now 
passes into the catalytic polymerization 
equipment where the propylenes and buty- 
lenes in the gas are converted to polymer 
gasoline. 

The plant was placed on stream early in 
October. Operation has been uneventful 
except on one occasion. The difficulty was 
overcome by a slight modification of the 
flow plan. Suspended material, principally 
iron sulphide formed from mill scale, ac- 
cumulated in the solution during early 


operation. However, when the solution was 
withdrawn and the plant flushed with hot 
water after ten weeks of operation, there 
was no noticeable corrosion in any part of 
the plant. 

A typical daily operating statement ap- 
pears with this article. Were the cost of 
steam generation a matter of primary im- 
portance, steam consumption could be 
reduced about one-third by stripping the 
solution with open steam. 


Richfield Oil Corporation H,S Plant— 
Daily Report 
Refinery: Watson 24 hrs. Ending 7 A.M. 12-27-38 


Gas Rate—Std. Cu. Ft. /Day 3,060,261 
Inlet H2S—Grains /100 cu. Ft. 2,150 (a) 
Outlet H»S—Grains /100 cu. Ft. 186 (a) 
HS Removal—G% 91.5 

Lbs /Day 8591 

Steam 

To Concentrator, #/Day 91,550 


To Surge Tank, #/Day 


Total, #/Day 91,550 
Lbs/Lb. H2S Removal 10.7 
Strong Solution, Gal. /Day 57,600 
Gal /1000 cw. ft. 18.8 
Be’ 49.5 
Foul Solution, °Be’ 46.0 
Weak Solution 
Strong Sol. Gal /Day 3,499 
Cond., Gal /Day 7,200 
Weak Sol., Gal /Day 10,699 
Gal /1000 cu. ft. 3.5 
Be’ 19.7 


Average Operating Conditions 


Temp. °F. Press. 

Gas to absorber 149 
Absorber Top 182 

Bott. 169 169% 
Strong Sol. 183 
Weak Sol. 200 
Concentrate 242 
Surge Tank 240 Ys 
Accumulator Top (H»S Rec) ont ‘ 


(a) includes mercaptans. 


Equipment used for polymerization and 
stabilization consists of a process heater, 
five catalyst towers, water separator, raw 
poly condenser and receiver, and polymer 
stabilizer equipment. 

Equipment used for reactivation of the 
catalyst includes a flue gas generator, flue 
gas scrubber, and superheater for both the 
flue gas during burning of the catalyst and 
for steam during the hydration of the 
catalyst. 

The polymerization of cracked gas em- 
ploys process heater outlet temperatures 
ranging from 350 deg. to 425 deg. F., 
maximum catalyst temperature of 500 deg. 
F., and operating pressures ranging from 
160 to 200 Ib. gauge. The products of 
polymerization are processed in a stabilizer 
operating at 200 lb. gauge pressure. The 
overhead is released into the refinery fuel 
system. 

Each of the catalyst towers is period- 
ically reactivated by first passing flue gas 
obtained by perfect combustion at 30 Ib. 
gauge pressure, dehydrated by cooling and 
preheated to 700 deg. F., through the 
catalyst together with carefully controlled 
small successive increments of air for re- 
moval of carbonaceous matter by burning. 
When this operation is complete, super- 
heated steam is passed through the catalyst 
bed for the purpose of conditioning the cata- 
lyst properly with respect to moisture. 

(Continued on page 114) 
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Preliminary 

Figures 

February March April May June July August Sept. Oct. Nov. Dec. Jan. 

1938 1938 1938 1938 1938 1938 1938 1938 1938 1938 1938 1939 
United States...... 94,662,000 106,524,000 102,702000 98,674,000 94,277,000 102,898,000 106,165,000 98,661,000 101,830,000 98,567,000 102,287,000 102,490,000 
Soviet Union*........ 13,591,000 15,984,000 17,850,000 17,580,000 18,540,000 18,200,000 17,600,000 17,500,000 17,400,000 17,250,000 17,050,000 17,000,000 
I i yhoo kee odes 13,792,479 15,109,040 13,696,219 15,994,400 16,302,150 14,912,555 16616673 16,271,096 17,352,171 16,356,204 16,744,163 16,600,000 
Es dedi ecace cunae’ ... 6,414,470 8,284,215 7,090,486 6,975,256 5,792,298 5,338,990 5,861,366 5,676,998 7,136,578 7,221,080 6,400,000! 1,100,000 
Netherland Indie: Sumatra. 2,587,988 2,912,764  2809,415 2,971,443 2893856 2814937 2,901,321 2,917,167 3,049,196 3,015,432 3,177,589 3,129,007 
Boreo...... 1,008,290 1,114,431 1,056,224 1,066,281 1,013,163 1,061,980 970,690 1,069,872 1,123,102 1,090,009 1,114,535 1,115,570 
Seve*...... 590,763 643,568 639,582 674,927 616,845 585,086 524,384 482,417 523,623 515,160 529,658 535,297 
Ceram 48,388 50,377 52,329 51,524 49,870 54,035 54,825 50,355 50,444 45,750 45,773 49,200 
I ita iwacsccies 3,751,692 4,182,000 4,090,000 4,169,000 4,015,000 4,115,000 4,075,736 3,915,029 4,028,750 3,847,324 3,969,300 3,934,338 
EN utd aaayeeeniaeae 1016,000* 1,296,368 1,912,493* 2301,995* 92,374,815* 2,000,000! 3,895,453" 3,250,000! 3,500,000! 3,275,000' 2,950,000! 2,470,000 
A ee 2,385,464 2,717,278 2,592,996 2,332,746  2653,579 2,806,903 2,899,598 2,621,547 2,431,949 2,490,143 2,290,777 2,414,878 
Colombie......... 1,508,487 1,841,882 1,642,195 1,819,689 1,826,136 1,896,848 1,870,013 1,797,158 1,891,825 1,863,838 1,908,879 1,688,000 
ee ns 1,304,819 1,438,436 1,418,825 1,481,285 1,431,476 1,500,171 1,505,959 1,514,893 1,594,480 1,503,489 1,664,322 1,652,412 
SS A re ieee i 1,289,000 1,380,000 1,349,000 1,382,000 1,346,000 1,349,000 1,360,000 1,358,000 1,360,000 1,358,000 2,028,000 2,000,000 
a ae 1,224,437 1,474,364 1,296,090 1,343,259 1,303,536 1,335,623 1,328,143 1,280,691 1,331,111 1,303,990 1,321,883 1,251,162 
ee 707,379 737,164 692,403 620,746 661,602 699,176 713,149 714,349 708 962 613,281 623,907 647,988 
Berme’........... 496 306 633,644 635,903 667,346 679,368 638,000! 635,000! 650,000! 635,000! 650,000! 635,000! 650,000 
Canada’... 413,158 480,803 464,316 566,086 537,654 693,332 817,706 886,111 685,088 445,514 489,303 531,564 
Brunei® ee 381,052 445,194 428,829 445,505 425,184 453,393 448,219 478,080 477.459 484,207 510,500 506,467 
Great Germany: Old Reich '‘ 257,967 355,684 342,387 329,688 326,842 346,435 342,484 328,098 331,792 307,433 313,206 448,510 
Ostmark '® 28,160 30,070 29,100 32,845 30,000! 31,062 29,453 26,772 43,697 29,000! 34,259 33,609 
Slovakia ... 10,437 12.158 10,731 10,960 10,159 9,333 11,015 10,933 13,747 10,502 11,000! 11,000 
Poland Daves backs 293,232 327,077 315,768 324,803 315,381 314,000! 323,115 321,134 330,412 318,000! 326,000! 326,000 
| nn TS 214,191 214,820 207,522 216,078 216,707 216,707 217,525 170,597 220,451 294,255 173,737 224,885 
British india'' .. 132,164 197,792 196,543 198 872 192,656 195,000! 200,000! 197,800! 195,000! 198,000! 195,000! 195,000 
IS aie, < Bik Uw i 171.138 191,746 181,331 190,542 188,712 192,360 193,634 189,037 192,702 185,669 192,882 195,556 
Saudi Arabia.......... 4,155 2,622 2,382 3,794 3,477 3,550 3,459 40,556 136,947 152,632 139,038 155,605 
Sesawek'?........... 126,578 137,281 133,248 137,824 132,240 132,007 107,102 123,476 293,165 115,952 118,512 116,030 
IN ose ksacrgens huaeus 84,974 94,545 88,555 89,935 84,998 83,412 143,978 157,533 208,377 211,841 221,156 308,946 
CPE ne Jon epkeg ehveta 40,840 43,589 42,839 48,545 43,189 43,574 43,000! 41,104 42,296 40,797 48,000! 42,000 
ee 39,200 42,400 41,000 42,400 72,300 46,049 4,998 68,655 Nil Nil 6,220 43,000 
ey 12,461 13,976 13,775 18,691 26,018 25,888 30,900! 38,240 49,800! 52,000! 66,000! 16,000 
SER Ree 7,128 9,100! 8,800! 9,000! 8,790! 9,500! 9 200! 8,500! 8,800! 8,500! 9,000! 8,800 
cia vi 7,969 9612 9,459 9,563 8,646 9,378 9,057 8,267 8,622 8,533 7,937 8,000 
Other Countries'?......... 5,400 0,000 5,800 6,000 5,800 6,000 6,000 50.000 48,000 50,000 48,000 50,000 
WORLD TOTAL. . 151,609,166 168,898,000 164048545 162,787,023 158,405,367 168,959,818 172,852,085 162,875,465 169,163,546 163,738,535 167,650,536 168,008,824 











' Estimate. * Russian Sakhalin included with U.S.S.R. T Does not include Assam or Punjab, which are listed together under 
* Includes natural gasoline production. 5 Anglo-lranian Oil Company Ltd. figures revised—fuel oil re- British India. 
"International Petrol y and Lobitos Oilfields Ltd. turned to the ground has been deducted. ® British Malayan Petroleum Company Ltd. figures. 

figures combined. ® Bahrein Petroleum Company Ltd. figures. * Includes Madura. 
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Daily Av. Dally Av. Total Total Total Total Total Total Total 
1938 1937 1938 1937 1936 1935 1934 1933 1932 
United States. . 3,323,984 3,504,200 1,213,254,000/ 1,279,160,000  1,098,516,000 996,596,000 908,065,000 905,656,000 785,159,000 
Soviet Union... 564,909 553,031 206,192,000  201,856,661t 199,635,921 184,008,033 175,635,783 155,596,429 155,927,997 
Venezuela... . 475,360 514,179 173,506,497 187,675,477 155,270,840 148,809,057 136,098,681 117,113,940 115,615,782 
Wan.............00. 213,970 213,997 78,099,125 78,109,001 62,977,950 57,520,488 57,902,092 54,440,075 49,516,697 
Netherland India: Sumatra 94,625 91,648 34,538,128 33,451,511 30,469,428 28,004,595 26,336,011 22,345,172 18,570,928 
Borneo 35,102 35,507 12,812,383 12,960,072 13,068,910 13,529,185 14,335,543 15,003,175 15,228,615 
Java.... 19,056 19,597 6,955,283 7,152,931 3,618,293 3,462,440 3,778,920 3,600,816 3,837,142 
Ceram 1,665 1,472 607,622 537,436 375,823 311,872 273,698 285,335 309,957 
Roumenia............. 132,508 143,549 48,366,000 52,395,725 63,532,846 61,270,072 61,849,306 53,919,708 53,651,978 
I 5d vownradssncacas as 95,463 127,102 34,844,101 46,455,687 41,027,915 40,240,563 38,171,946 34,000,830 32,805,496 
ES ee 88,778 83,846 32,404,000 30,603,660 29,913,150 27,410,983 7,639,849 1,094,915 871,840 
COIs css cicccccn 59,127 55,609 21,581,588 20,297,543t 18,756,110 17,597,655 17,337,900 13,156,126 16,415,214 
ree 48,592 42,474 17,736,176 15,502,989 13,237,030 11,671,224 10,894,363 9,561,353 10,126,121 
ere 46,184 44,807 17,076,223 16,354,717 15,457,960 14,297,025 14,021,901 13,690,556 13,138,747 
Rays siaienn aioudaney is 43,584 47,833 15,908,279 17,459,112 17,593,069 17,056,555 16,314,381 13,257,318 9,899,265 
ERTS acnbouskednccses 22,734 21,266 8,297,998 7,762,264 4,644,635 1,264,807 285,072 31,377 902 
MINE en enacts candiess 20,748 21,500 7,572,089 7,847,553 7,587,718 7,181,113 7,278,859 114,311 7,073,437 
ee 19,004 8,206 6,936,479 2,995,095 1,507,931 1,447,204 1,410,895 1,145,333 1,044,412 
ie ta eta sank ae ivsive 14,759 12,047 5,387,214 4,397,038 3,296,938 3,302,905 2,705,350 2,035,656 1,200,026 
Great Germany: Old Reich. .. 10,548 8,626 3,850,044 3,148,300 3,076,858 2,967,438 2,204,402 1,656,602 1,594,807 
A eae 1,014 606 370,038 221,266 50,092 44,347 27,965 5,765 804 
INS. hac ckihei Baitwees 362 336 132,045 122,790 126,603 136,580 177,797 121,695 126,603 
NE os 6-ecic sens 10,489 10,411 3,828,438 3,799,862 3,869,575 3,901,881 4,011,336 4,174,079 4,219,634 
Jagan TEA Ney Si Or een pe 6,880 6,816 2,511,184 2,487,841 2,403,072 2,294,878 1,872,837 1,504,412 1,683,439 
ihr ics av gepeecdsahinserceten 6,281 5,923 2,292,524 2,161,653 1,978,329 2,037,810 1,921,863 1,628,803 1,743,878 
MESS oda 00> ve wd naeeesnantbvesedees 6,184 5,929 2,257,278 2,161,436 1,942,467 1,731,785 1,636,619 1,619,902 1,597,641 
Saudi Arabia. 1,356 178 495,135 64,968 19,777 Nil Nil Nil Nil 
NE alia cnc larga Suatewen tenon danin 4,452 4,535 1,624,882 1,655,565 1,547,882 1,776,593 1,942,591 2,206,815 2,329,733 
EE ath nate testish iss. iotanesncual 4,277 3,187 1,561,231 1,163,267 1,262,666 1,255,151 1,527,252 1,653,535 1,071,976 
ME CRG ATi ical Cas oh nat atheubateesous 1,414 1,389 516,240 507,067 534,063 529,664 700,000 786,366 755,146 
NS eva satnacdsal.cvs conexemaney cre 1,199 1,042 437,597 380,292 219,693 41,218 17,500 11,437 9,212 
DS itectne ii. SP eee asdun g 990 38 361,493 13,910 100 Nil Nil Nil Nil 
RN A eta sbeacgabanenksbvns snakes erees 292 337 106,620 123,123 104,746 163,295 157,875 111,973 41,907 
Med niisciaednskuressieebadeavesions 291 309 106,083 112,700 129,653 128,615 162,449 213,534 242,563 
rs ici ads wcnwndasess beuiaaes 665 192 243,000 70,000 37,100 32,300 64,000 54,100 73,300 
ia chiin ics ckaiavco nasmnndide 5,877,446 5,591,717 1,962,769,017 2,041,168,442  1,797,891,143 1,652,023,331 1,516,760,036  1,438,797,443  1,305,574,242 
tPreliminary. 
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Figures in U.S. barrels of 42 gal._—Conversion ratios used are weighted averages for individual countries 
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Preliminary 

Figures 

Feb. March Apr. May June July Aus. Sept. Oct Nov. Dec. Jan. 

1938 1938 1938 1938 1938 1938 1938 1938 1938 1938 1938 1939 
United States. .................. 12,814,670 14,420,469 12,916610 13,357,804 12,762,583 13,939,606 14,507,243 13,189,481 13,785,028 13,343,306 13,846,893 13,874,374 
ES eee a 2,440,000 2,192,000 2,448,000 2,411,000 92,543,000 2,497,000 2,414,000 2,401,000 92387,000 2,366,000 2,339,000 2,332,000 
Venezuela. .....--.----- ee eee eee 2,038,197 2,232,753 2,023,972 2,363,588 2,409,066 2,905,195 2,455,545 9,404,477 9,564,934 2,417,054 2,474,385  2450,000 
MM au liebe sepdahanenetaecaes 848,360 1,095,647 937,768 922,528 766,064 706,120 775,208 750,824 943,864 955,040 845,000! 940,000 
Netherland Indie: Sumatra... ...... 347,381 390,975 378,445 398.988 388,437 377,750 389,439 391,566 409,288 404,756 426,522 420,001 
Bomeo.......... 135,341 149,588 141,775 143,124 135,995 142,549 130,294 143,607 150,752 146,310 149,602 149,741 
ae 79,297 86,385 85,850 90,460 82,798 78,535 70,387 64,754 70,285 515,160 71,095 71,852 
Ceram........... 6,495 6,762 7,024 6,916 6,694 7,253 7,359 6,759 6,771 45,750 6,144 6,604 
Ei binkbovesavkcuueners 512,175 570,239 558,362 568,874 548,139 561,775 556,415 534,475 550,000 525,232 541,884 537,111 
Menico......------ 0... sees eee 596,200° 182,061° 283,921* 341,745° 352,555° 297,000! 444,693" 482,500! 519,600! 486,200! 437,945! 366,686 
NB o nccesvcdccsvecccsceccseces 319,853 364,344 347,948 312,771 355,803 376,415 379,395 351,508 326,086 324,503 319,734 323,797 
Colombie....................... 210,249 256,700 228,878 253,615 254,514 254,669 260,629 250,475 263,669 259,768 266,046 235,298 
WEE 2 ccccccccccsccccccees 183,622 202,425 199,666 208,456 201,446 211,113 211,998 213,185 294,385 211,580 234,214 232,537 
BE sc Sinttwkdnneansca0sen 183,600 198,000 192,200 196,900 191,900 192,200 193,800 193,500 194,000 193,500 288,930 285,000 
DT Miekekicwenes naekens senna 162,263 195,383 171,759 178,010 172,745 168,725 176,006 167,718 177,893 172,805 175,667 166,281 
| SEES ae eae 95,450 100,478 94,457 84,723 90,435 95,428 97,279 97,479 96,660 83,585 85,009 88,264 
a Pisa pea wanes aces 69,240 91,765 87,796 92,275 93,797 87,900! 87,800! 89,100! 87,800! 89,100! 87,800! 89,100 
BES srmcorriviieuntadstecays 52,193 60,739 58,649 71,511 67,934 87,586 103,298 111,686 86,545 56,280 61,812 67,151 
Er err rreren 49,965 58,376 56,230 58,416 55,552 59,464 58,772 62,688 62,607 63,491 66,939 66,410 
Great Germany: Old Reich'*...... 37,155 51,517 49,314 47,485 47,075 49,897 45,007 47,256 47,788 45,865 45,111 47,562 
ae 5,253 5,820 5.697 4,900 5,800! 4,634 4,394 3,994 6,519 5,600! 5,111 5,014 
Slovakia ........ 1,596 1,776 1,566 1,601 1,484 1,521 1,609 1,597 2,008 1,534 1,600! 1,600 
| RRR Sere 38,685 43,150 41,658 42,850 41,607 41,000! 43,287 42,366 43,590 42,000! 43,000! 43,000 
NG Sila Scania arb ae ae 30,481 30,586 29,518 30,750 30,839 30,839 30,955 24,277 31, 76 31,913 24,724 32,003 
ST 625. cts sncscsivevsens 18,247 27,308 27,136 27,357 26,599 27,000! 27,600! 27,300! 27,000! 27,300! 27,0001 27,000 
PL ciiabvineahanideienceirenk 24,254 27,175 25,699 27,004 26,743 27,262 27,412 26,791 27,310 26,314 27,336 27,715 
ERG obs dewanabndssecs 516 328 305 492 451 460 453 5,498 18,570 20,697 18,590 21,100 
as pick wie wilesiesds:aiene 16,597 18,001 17,472 18,072 17,340 17,309 13,913 16,191 16,150 15,204 15,540 15,214 
ae cusbie neki vue ecic 12,005 13,516 12,660 12,642 12,151 11,924 20,583 22,521 29,789 30,285 31,617 44,390 
CRE Ra daknnsdnaedieusdenaws 5,579 6,104 5,999 6,798 6,048 6,102 6,000! 5,756 5,923 5,713 6,000! 5,900 
ee 5,650 6,200 6,060 6,200 10,790 6,873 746 10,247 Nil Nil 41,674 7,000 
ee 1,612 1,808 1,782 2,418 3,366 3,349 4,000! 4,947 6,400! 6,700! 8,600! 9,800 
iguvenhannntndissevaesdas 897 1,140! 1,110! 1,130! 1,100! 1,200! 1,160! 1,000! 1,100! 1,000! 1,130! 1,100 
DR itiiids tees. dcasecicuwa 990 1,194 1,175 1,188 1,074 1,164 1,125 1,027 1,071 1,060 986 1,050 
Other Countries’?... 2.22... 770 850 830 850 830 850 850 7,000 6,700 7,000 6,700 7,000 
WELD BOTAL.... .. 5. ccccccs 21,344,763 23,091,564 21,441,537 29,993,441 21,512,754 22,567,667 23,548,584 29,154,494 23,177,761 22,997,605 23,029,340 22,998,655 
‘© Japenese Sakhalin, Telwen (Formose) end Hokkeldo included 13 Anglo-Egyptien Oillfields Lid. figures. 17 Nominal figure representing proportion to world tote! repre- 
with Jepen. 14 Prussia, Theringle end Baden. sented by: Morocco, Cubs, New Zeeland, Berbedos, Greece, 
ps Burme. 15 Formerly known os Austria. Algerie, Yugosievie, Australia, Greet Britein, Kuwelt ond Chine, 


‘6 Htalien imports of Albenien crude oil. 


* Official Figures—Petroleos Mexi-enos. 


Official Crude Oil Production Figures for 1932 to 1938 (Revised) in Metric Tons 





Deily Av. Daily Av. 
lies 1938 1937 
Rs tae vires be syataneas 447,202 473,487 
is xo cccneesundevekecs 79,066 76,348 
PE oasis cchecawecke sews kee 16,288 75,983 
ho ke EE Ree ane 28,527 28,303 
Netherlend Indie: Sumetre........... 12,775 12,302 
RB 4,112 4,766 
Diab cskennvene 2,559 2,630 
ititckwaeens 224 198 
itp uodbteswsaenw abu 18,090 19,597 
Ms ncsaadebiseecdacnaoeekwen 13,806 18,887 
BRR a eee eee 11,904 11,305 
tis otistard cates aman as 8,241 7,792 
PENG Aas hiinncwkreonensosas 6,748 5,977 
i oa ok anil Sale 6,665 6,384 
EEA Coe ee ane 5,753 6.339 
Sicha Gawanedbateneckeencen 3,098 2,900 
I visig be euuitoscsecaudcdes 2,875 2,968 
ae 2,400 4,037 
PE ae ee 1,937 1,580 
Great Germany: Old Reich. .......... 1,513 1,242 
Ostmark............. 174 91 
TRS os cccencsces 53 49 
a ere 1,383 1,373 
Die ateuckéock dees m@ietceucns 976 970 
ea 868 818 
i i 876 839 
a 183 22 
— DARPA pnthes ce keeaeede caus 548 595 
oe ee nO 611 456 
SE ie eae 198 194 
ae 179 156 
EEN Ie 128 38 
eee 36 42 
era viineaemmieteicns 6 38 
Other Countries... 0.2... 0... es 27 
WOMB TOTAL... ......000000. 740,725 765,733 
Preliminery 
MARCH 1939 








Total Total Total Tote! Totel Totel Totel 

1938 1937 1936 1935 1934 1933 1932 
163,228,715 172,829,797 148,707,864 134,912,143 122,913,903 122,601,191 106,289,292 
28,859,000 27,867,025t 27,384,900 25,241,100 24,092,700 21,330,100 21,389,300 
27,845,286 27,733,926 229,945,299 21,990,373 20,112,115 17,293,193 17,085,334 
10,412,327 10,330,480 8,329,289 7,607,500 7,657,970 7,200,093 6,548,941 
462,836 4,490,137 4,114,710 3,759,006 3,535,035 2,999,352 2,492,742 
1,719,783 1,739,607 1,773,545 1,815,998 1,924,234 2,013,849 2,043,707 
933,595 960,125 499,097 464,757 510,320 483,331 515,187 
81,560 72,139 50,446 41,862 36,738 38,300 41,605 
6,603,000 7,153,000 8,704,000 8,394,000 8,473,355 7,387,000 7,350,321 
5,039,322 6,896,657% 6,090,842 5,973,955 5,666,857 5,049,109 4,870,175 
4,345,000 4,126,185% 4,079,066 3,724,231 1,048,108 147,943 118,887 
3,007,935 2,844,251t 2,614,092 2,452,635 2,416,432 1,833,606 2,287,835 
2,462,943 2,181,676 1,862,796 1,642,446 1,533,122 1,345,532 1,425,009 
2,432,857 2,330,063 2,202,304 2,036,903 1,997,706 1,950,499 1,871,882 
2,099,885 2,313,691 2,331,454 2,260,903 2,161,990 1,756,867 1,311,856 
1,130,734 1,058,557 635,555 173,072 39,008 4,293 193 
1,049,493 1,083,391 1,047,593 991,456 1,004,951 982,233 976,589 
876,016 378,430 190,495 182,820 178,233 144,686 131,937 
707,123 576,545 470,991 471,842 386,478 290,808 171,432 
552,074 453,451 444,600 427,400 317,500 238,600 229,700 
63,468 33,010 7,473 6,616 4,172 860 120 
19,439 17,936 18,665 19,946 25,971 17,776 18 493 
504,678 501,301 510,630 514,760 529,200 550,670 556,680 
356,328 354,040 341,976 326,580 266,520 212,667 239,567 
317,004 298,450 273,137 281,072 265,341 224,879 240,767 
319,877 306,326 275,293 245,434 231,947 229,578 226,423 

66,683 8,070 2,447 Nil Nil Nil Nil 
200,126 217,085 221,126 253,799 277,513 315,259 332,819 
223,058 166,298 177,491 176,436 214,671 232,437 265,055 
72,106 71,008 74,788 74,172 98,025 110,120 105,758 
65,313 56,760 32,760 6,152 2,500 1,707 1,375 

46,760 13,910 13 Nil Nil Nil Nil 

13,262 15,487 13,197 20,540 19,858 14,085 5,284 
13,178 14,000 16,106 15,977 20,180 26,526 27 046 
34,080 10,000 5,300 4,600 9,100 7,700 10,500 
270,364,844 979,495 814 240,539,340 226 410,486 207 970,753 197,024,849 179,181,741 
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Polymer gasoline of the desired vapor 
pressure and cracked casinghead are mixed 
as made and thence passed through the 
caustic wash unit. This removes about 75 
percent of the mercaptans and materially 
decreases the load on the 
system. 

The combined products are intimately 
mixed with about an equal volume of dilute 
caustic solution and the mixture settled. 
The gasoline from this separator is routed 
directly to the finishing operation. The 
spent caustic solution is steam stripped 
and cooled for re-use. 

Debutanizer bottoms, after treating and 
rerunning, plus the caustic treated casing- 
head and poly stock are blended and sub- 
jected to a final sweetening operation which 
results in a finished gasoline. 


sweetening 


CONSTRUCTION 


The co-ordination of all phases of the 
construction of Richfield-Watson refinery 
—-the manufacture of the major equipment 
and field erection—was undertaken and 
completed by C. F. Braun & Co. The 
process-design was provided by the Sinclair 
Refining Company while working-drawings 
were prepared by the Braun staff and 
Sinclair and Richfield engineers worked 
jointly with Braun in the completion and 
settlement of design-details. 

The main plant is a double combination 
unit for combined topping and cracking— 
two units operate in parallel. The total 
charge is 50,000 bbl. per day. The auxiliary 
units take care of debutanization, stabiliza- 
tion, hydrogen-sulphide removal, dehydra- 
tion, depropanization, caustic-wash, and 
catalytic polymerization. The new water- 
system, cools and circulates 24,000 gal. per 
min.—35,000,000 gal. per day. 

All of the major refining equipment was 
manufactured at the Braun plant, and some 
10,000 units of piping and accessories were 
fabricated and tested. All of this was 
shipped to the site ready for field-assembly. 


114 


g 


SS 


2 


Hf, 
SW a 


RS 


T 


‘a. 


Debutanizer-stabilizer, caustic wash, depropanizer, hydrogen sulphide removal, dehydrat or, and catalytic polymerization units, looking southwest. 


There are throughout the plant, twenty- 
two Braun bubble-columns, and 110 Braun 
heat-exchangers, condensers, and coolers. 
Sections of the cracking-columns operating 
above 600 deg. F., are lined with 11 to 13 
percent chrome-alloy, and are equipped 
with alloy bubblecaps and trays. High- 
temperature exchangers are similarly pro- 
tected and are equipped with alloy tube- 
bundles. 

The co-ordination and scheduling of all 
phases of the work was planned and con- 
ducted throughout the job, by the Braun 
production division. Delivery was co- 
ordinated with the planned erection sched- 
ule, so as to permit moving the work direct 
into position from cars or trucks, without 
rehandling. 

The foundations and reinforced concrete 
buildings, required some 7,000 cu. yd. of 
concrete. The main pump-and-receiving 
house was poured in two stages: the lower- 
floor, framework, and ceiling in a continu- 
ous pour, 580 yd. in 21 hr.; and the top- 
floor and roof, 220 yd. in seven hours. All 
concrete work and steel structures, were 
built for earthquake resistance. 

The steel structures—furnaces, support- 
steel, platforms, craneways—involve some 
2,000 tons of steelwork. Gantry-cranes 
with traveling hoists and monorail hoists, 
are provided for the removal and handling 
of heat exchanger-heads, tubebundles, con- 
denser-sections, furnace tubes and headers. 

A gallows-frame and three heavy-duty 
hoists, suitable for vessels 15 ft. in diameter 
and loads of 175 tons, were used for erection 
of the large bubble-columns. Other rigging 
equipment included three traveling cranes, 
two riggers hoists-trucks, seven tugger- 
hoists, and a stiff-leg derrick. Highlines, 
suspended from 110 ft. gin-poles and served 
with power-hoists, were used for rigging 
piping and accessories into restricted areas. 

Two spur-tracks were installed to provide 
for convenient handling of the major 
equipment. The rigging facilities were 
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arranged so that the 90 to 140 ton bubble- 
columns were placed on their support 
structures within one hour from the time 
the carloads were spotted in position. The 
columns were manufactured and shipped in 
planned order so that the rigging equip- 
ment could be moved in one direction in 
short steps, without back-tracking. 

The piping, comprising some 6,000 sep- 
arate units, was fabricated and tested at the 
Braun plant. The process-lines for tem- 
peratures 600 deg. F. and higher, were 
fabricated from alloy-steel, and were pro- 
vided with vanstoned flanged joints, so as 
to avoid insofar as possible, the use of 
welding on the alloy-steel. These lines were 
made of low carbon alloy-steel with colum- 
bium, to reduce the possibility of air- 
hardening defects. Vanstoned-joints of the 
globack-form, were used for services re- 
quiring Series 30 or higher pressures. All 
other process-lines were of carbon-steel 
construction; cast-iron served only for low- 
pressure utilities. 

The electrical power distribution system 
is carried underground. Wiring for lights 
and instruments was run in conduit mainly 
overhead and supported on racks. The 
underground wiring is lead-covered cable, 
run in conduits encased in concrete. 

The six DeFlorez vertical cracking fur- 
naces, have as heat-absorbing surface, a 
total of some seven miles of alloy-tubing. 
The tubes are rolled into alloy-steel headers. 
There are 1,900 of these rolled joints. No 
leaks occurred on any of these joints, 
either under hydrostatic test or during 
operation under temperature. 

The refinery water-system, installed con- 
currently, cools and circulates 24,000 g.p.m. 
An existing cooling-tower was rebuilt, and 
a new Braun cooling-tower installed. 

An outstanding safety record was made 
for construction work of this magnitude, 
and the old superstition that one life is lost 
for each $1,000,000 of construction work 
was thoroughly disproved. 
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MAKING HOLE 
BEGINS AT THE TOP 


“Way up at the top of the rig, the crown block sheaves 
come in for a 24-hour beating every day. They must stand 
high line speeds, heavy loads and sudden stops and 
reversals. If they let go it means delay, work and loss. 

Cast Manganese-Moly steel sheaves have what it takes 
to meet the requirements of this exacting job. They are 
strong and tough. Furthermore they can be best treated 
to just the right hardness — high enough to resist wear 
for remarkably long periods, not so hard as to cause 
excessive line wear. 

It will pay you to send for our free book, “Molybdenum 
in Steel.” It gives practical data on the steels, both cast 
and wrought, used in oil production equipment. 


TOU Ys: 












W.P. Staff Photo 


C. Engelbrecht, director of Deutsche Vacuum Oel A.G., who is in charge of the 
company’s crude oil operations as well as other activities, snapped informally 
at his desk in Hamburg, Germany. 


Wosert L. HAGUE, manager of the 
marine department of the Standard Oil 
Company of New Jersey, who directed the 
largest privately owned fleet in the world, 
died March 8th in his apartment in the 
Ritz Tower, New York. 


Robert L. Hague 


Blackstone Photo 





AT A SPECIAL meeting of the board of 
Gulf Refining Company in Pittsburgh on 
Feb. ist, B. P. NEwToN, vice-president 
of Gulf Off Corporation in charge of export 
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activities, was elected a director to succeed 
the late Charles Buerger. Mr. Newton 
sailed from New York, February 4, for his 
annual inspection of his company’s Euro- 
pean marketing operations. On Feb. 1st 
W. V. HARTMANN was elected a director of 
Gulf Oil Corporation and J. E. NELSON, 
treasurer of the company, was made a vice- 
president. 


Dr. NELSON DantTAs, president of the 
Panal Company of Brazil, will arrive in 
New York in June on a two months’ visit to 
various oilfields and oil shale plants in the 
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H. C. Brown’s departure 
from New York was a 
cheerful one and his 
many friends had diffi- 
culty in all getting in 
the cabin at once. Those 
shown are, from left to 
right: Fred Convers; 
W. G. Foster, leaning 
forward; W. J. Camp- 
bell; and Mr. Brown, 
himself. 


W.P. Staff Photo 


Dr. Nelson Dantas 


United States, France, and Czechoslovakia. 
Dr. Dantas is well acquainted with New 
York City, where he studied banking. 
Manganese mining, however, lured him 
from a financial career in the coffee busi- 
ness, and for the last few years he has been 
absorbed in the study of petroleum, having 
acquired what appears to be a high grade 
oil schist deposit. 

This deposit is fortunately situated along- 
side the Central Railway of Brazil, near the 
two largest centers of petroleum consump- 
tion in the country. Having brought the 
business through the preparatory stages 
himself, Dr. Dantas two years ago founded, 
and controls, the actively-operating “‘Com- 
panhia Nacional de Oleos Mineraes, S.A. 
(Panal).”’ It is he who is responsible for the 
first petroleum to be produced in Brazil. 


Hi. C. Brown, head of North Venezuela 
Petroleum Company in Caracas, recently 
made a flying visit to the United States, 
spending four days in Texas and three in 
New York City. His company is drilling a 
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In South America, central offices in Trinidad, serve our crews operating in Trinidad, 
Venezuela, British Guiana and Argentina. In addition to several crews working in 
the Far East and the Dutch East Indies, SSC Geophysical Exploration extending 
from the frozen wastes of Little America to the unchartered corners of the World 
has resulted in the discovery of more than 44 NEW PRODUCING OIL FIELDS, 


an imposing contribution by one Company to the oil reserves of the World. 
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CONSULTING EXPLORATION GEOPHYSICISTS 


KENNEDY BUILDING 


TULSA OKLAHOMA, U. S. A. 














wildcat in the state of Guarico which is now 
being side-tracked at 1,000 ft. Mr. Brown 
returned to Venezuela on board the SANTA 
ELENA February 24th. 


rn 





ERNESTO ESCOBAR, representative at 
large of the Ecuadorian Government, is 
visiting the United States in connection 
with oil affairs. He left New York March 
4th for Los Angeles, and will be spending 
some time in the California oilfields. 


CLEMENT A. BARRERE has resigned from 
Bradford Oil Refining Company, Penn- 
sylvania, to join the Lummus Company as 
process and sales engineer. Mr. Barrere, 
who was manager of Bradford for two 
years, has had wide experience in refining 
and particularly in cracking. 


Clement A. Barrere 
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i. FRANK Brown, export representative 
in New York of several petroleum equip- 
ment companies, returned to New York 
February 24th after completing a five- 


I. Frank Brown, operat- 
ing the working model 
of an oil derrick and 
rig which he had in- 
stalled in his office to 
demonstrate drilling 
equipment. The rack 
contains scale-size drill 
bits, reamers and fish- 
ing tools for this model. 


W.P. Staff Photo 


month trip through South America and the 
U.S.A. He visited the Gulf, Carribean and 
Lago oilfields in the Maricaibo Lake basin 
as well as Quirequire and Caripito in 
eastern Venezuela; the Tropical and Barco 
concessions in Colombia; and Trinidad. 
Pausing in New York only a few days, Mr. 
Brown proceeded to the Pacific coast where 
he visited the principal oilfields. He also 
covered East Texas and Oklahoma. 


Cuas. W. THORNHILL, vice-president of 
Thornhill-Craver Company, Houston, Tex- 
as, left Miami, Florida, by plane early in 
February on the first leg of an extended 
tour of South American fields that will re- 
quire several months. The first stop was 
Barranquilla, Colombia, through which 
country he will travel by air, water, and 
rail to reach all points of important activity, 
thence to Ecuador, Peru, and Chile. His 
schedule calls for his return to Maracaibo 
from the northern interior of the continent 
within two months and he then will proceed 
through Eastern Venezuela to Port of 
Spain, Trinidad. Here he will be met by 
Mrs. Thornhill, who will accompany him to 
Rio De Janerio and Buenos Aires, from 
which point Mr. Thornhill will fly to 
Patagonia, in the extreme lower section 
of the Argentine Republic. 


Lioyp G. ENSIGN, well-known export 
representative in New York, left on March 
ist for Miami whence he will fly to Trinidad 
and spend about three weeks inspecting the 
oilfields. From Trinidad Mr. Ensign goes to 
Eastern Venezuela, thén to Caracas and 
Cucuta, Colombia. From Cucuta he will 


visit the Barco concession. He expects 
to visit the location of all important oil 
operations and to spend some time in 
Bogota before proceeding to Ecuador via 
Panama. During the early part of May he 
will arrive in Peru and after inspecting oil- 
fields there will return to Cuba, spending a 
few days at the Atlantic drilling location 
and at the Shell development. Mr. Ensign 
expects to return to New York June Ist. 
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W.P. Staff Photo 
Lloyd Ensign 


J. L. ADLER, manager of international 
operations of Independent Exploration 
Company, recently returned from Central 
America where he had spent three weeks 
investigating the geology of prospective 
oil regions. Mr. Adler’s trip is significant of 
the growing importance of Central Ameri- 
ca to the future of international oil produc- 
tion. It seems likely that geophysical recon- 
naissance may be carried on in the regions 


visited by Mr. Adler. 





W.P. Staff Photo 


J. L. Adler 


Wat R. Witticu, JR., who maintains head- 
quarters for his foreign sales organization 
at 30 Rockefeller Plaza, New York, reached 
Trinidad early in March on the first leg of a 
journey through South American oilfields. 


WORLD PETROLEUM 









Twenty to sixty thousand times a day at least two balls—and often 
four—smack down on their seats in a deep well pump. It takes some- 
thing to stand these shocks day after day, month on month. Add 


sand, shale, sulphides or other abrasive or corrosive conditions, plus 
the pressure of the fluid column and temperature, and the job of a 
seat and ball becomes as tough as anything in mechanics. 

L ta Ni ce T be - N b D Axelson Seats and Balls have faced these conditions for forty years 
and met them successfully, step by step, as wells went deeper and 
jobs grew harder. Knowing the conditions in different oil fields and 
different wells, Axelson selects materials, proves processes, deter- 
mines sizes and hardnesses, to meet any pumping requirement any- 
where. A few of the operations and precautions in making seats and 


balls that lengthen pump life are shown here. An illustrated booklet 
is available on request. 
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8. Centerless grinding. 


1. Hot acid tes* on solid bar stock. 2. Chemical test on bar stock. 






r 












10. Lapping balls individually to mating seats. 
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11. (Below) Testing to 28-point vacuum. 
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4. Facing seats on cut-off ends. 
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5. Inspecting for correct dimensions. 6. Heat Treatment. 7. (Below) Carburizing seats. 
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<a ah AXELSON MANUFACTURING COMPANY — P.O. Box 98, Vernon 

a 4 2 * Jobe am ~ 2 Station, Los Angeles « St. Louis * 50 Church Street, New York « Tulsa 

Mid-Continent and Eastern Distributor: Frick-Reid Supply Corporation 

Rocky Mountain Distributor: Great Northern Tool & Supply Company 

Foreign Representatives : “COSMOS” Soc. in Nume Colectiv, Bucharest, 

. Roumania « Direct Factory Representative, Bucharest, Roumania + 

= — i industrial Agencies, Ltd., San Fernando, Trinidad, British West Indies 

Factory Representative, Marataibo, Venezuela + Armco Inter- 
national Corp., Buenos Aires, Argentina 
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No. 3 OF A SERIES SHOWING HOW SECURALOY 
INCREASES DEVELOPMENT EFFICIENCIES 


WINDOWS that open to 
INCREASED PROFITS! 


paren are now developing Secondary Producing Zones more 
efficiently, more economically and more completely with the aid 
of “Securaloy”—the drillable oil field metal. 

Here is how it’s done. The liner string used to produce the low- 
est production sand is made up with blank * “Securaloy” sections 
opposite all other zones that offer production possibilities. This 
combination steel and “Securaloy” string is then run in the hole 
and cemented above the lowest producing zone (fig. 1), thus seal- 
ing off all undesired water, gas, and secondary oil zones. — 

e lowest zone is duced until it b or 
until it is —— desirable to open up the secondary zones. If 
ted y” liner section in this lowest zone is 
drilled up = the formation cemented off. The “Securaloy” win- 
dow opposite the next lowest zone (together with the oe 
sheath behind it) is then completely cut away with a wall scr 
“SECURALOY” DRILLS UP EASILY AND THE CHIPS, HAVING ABOUT 
THE SAME SPECIFIC GRAVITY AS SHALE, READILY CIRCULATE OUT 
OF THE HOLE WITH THE DRILLING FLUID, LEAVING THE HOLE CLEAN 
AND FREE OF ALL PIPE AND CUTTINGS! 
MANY ADVANTAGES 
With the bottom zone plugged off and one of the secondary 
sands thus completely exposed to production, a new “Securaloy” 
liner or screen of smaller diameter can be set opposite this zone 
and production obtained with maximum efficiency (fig. 2). Thus, 
full a area is secured—an important advantage over 
— ucing through casing perforations—and the entire zone can 
periodically scraped to open up fresh unclogged formation. 
Moreover, the liner can be reconditioned or replaced, as desired, 
thereby assuring unrestricted flow and complete recovery. The 
remaining sands can be p' d and produced 
in the same manner by ‘removing ‘the * ‘Securaloy” windows 
which blank off these zones. 

And there is another important advantage. By exposing the 
entire formation, screens placed in these areas are not subjected 
to the destructive jetting action which sometimes takes place 
when is ¢ h h holes made in casing. 

een should it later be desired to explore for other 
zones, the use of a drillable “Securaloy” top section permits the 
hole to be diverted at this point and drilling operations to be 
carried around the steel sections in the hole to greater depths or 
other locations with minimum effort and maximum safety. 

Our Engineering Department will be glad to supply further 
details on any and to work with you on 
your particular problem. “Write, giving full details! 
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BARCO 


(Continued from page 86) 


pushed on a tank farm that is to constitute 
the starting point for one of the world’s 
outstanding pipelines. From the tanks, at 
an elevation above sea level of only 700 ft. 
the 12 in. line climbs to the top of the West 
Barco ridge, then dips onto the plain, 
across the Sardinata toward the precipitous 
mountains of the Eastern Cordillera. Here 
the line mounts rapidly to an elevation of 
5,400 ft. with three powerful pump stations 
forcing the oil to the high point near Con- 
cepcion. From the mountains the oil flows 
by gravity the remaining distance to 
Covenas on the Gulf of Morrosquillo. 

One of the main technical problems in 
designing the line was to break the terrific 
pressure built up by the loss of elevation 
on the western slope of the mountains. The 
line crosses the Magdalena a few miles 
below La Gloria at a point that has been 
designated Puerto Sagoc. From the river 
westward the right of way leads through 
low swampy lands, a large portion of which 
are inundated during several months of the 
year. Covenas, the Caribbean terminal of 
the line, was formerly the location of a 
meat packing plant. A pier to deep water 
was constructed to serve this plant but 
meat packing operations have been sus- 
pended and the pier will be used to load 
tankers from the storage tanks now being 
erected. 

The difficulty in getting equipment and 
supplies to the mountainous parts of the 
right of way can hardly be over-emphasized. 
When work was begun, six days on mule 
back were occupied in reaching certain 
points on the line. Four airfields have been 
constructed along the line and some of the 
lighter equipment is being moved in Ford 
tri-motor planes. The entire line will be 
paralleled by a road that will be availa- 
ble for public use when the line is completed 
and will serve to open up a large area to 
agricultural and other types of general 
development. 

The pipeline itself is 12 in. in diameter, 
200 miles long and will have an initial 
capacity of 25,000 bbl. per day. By various 
easily-made modifications, however, the 
capacity of the line can be very substan- 
tially increased if technical and economic 
factors warrant. The line is welded through- 
out and constructed to withstand unusually 
high pressures. 

The rapid development of oilfields on the 
Barco concession, building the pipeline 
and road, and laying out landing fields will 
have a significant effect on a large area in 
Colombia, hitherto unproductive and dif- 
ficult of access. It is expected that the line 
will be completed during the coming 
summer. 














LEACH EXCHANGERS 


| High Temperatures 
| High Pressures 








High Heat Transfer 

| Low Vapor Pressure Drop 
Long Tube Life 
Easy Cleanability 


Leach Exchangers are fully protected 
by U. S. and foreign patents 


Cc. H. LEACH CO. 
117 Liberty St. New York 

















STORAGE 
TANKS 


any capacity 


for OIL, PETROL, ETC. 
ARC WELDED 


We are experts in the designing, manu- 
facture and erection of Welded Tanks. 


COMPLETE INSTALLATIONS 








Send us your Enquiries 


OXLEY ENGINEERING CO. LT. 


HUNSLET LEEDS, 10 ENGLAND 
Telephone: LEEDS 27468/9 Telegrams: OXBROS LEEDS 





LONDON OFFICE: Winchester House, Old Broad Street, E.C.2 
Telephone: LONDON WALL 3731 
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The Blackstone is world- 
famous as an address of 
distinction in Chicago. 
Here graceful living is en- 
ery the discriminating 
traveler. 
A. S. Kirkeby, Managing Director 


The Blackstone 


MICHIGAN AVENUE - CHICAGO 











WORLD PETROLEU®™M 








MAT 





























REFLECTION 
SEISMOGRAPH 
SURVEYS 





Tue cumulative experience of a large number of field crews in diverse 
localities and constant research in both field and laboratory enables 


us to render a superior and highly advanced seismograph service. 


The WESTERN GEOPHYSICAL COMPANY provides all the 
factors for successful reflection surveys—eccurate instruments, trained 
personnel, adequate supervision and a completely equipped 
research laboratory which we believe to be unequalled by any 


geophysical organization anywhere. 


WESTERN GEOPHYSICAL 
COMPANY 


EDISON BUILDING PHILCADE BUILDING 
LOS ANGELES TULSA 
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STRAIGHT 


CROOKED 
HOLES 


Write for Literature 


SPERRY-SUN WELL 
SURVEYING COMPANY 


1608 WALNUT STREET 
PHILADELPHIA, PENNA. 


RENOLD 














Designed and made to A P. I. specification by 
the world’s leading driving chain makers 
Send for leaflet No. 216/32 


THE RENOLD & COVENTRY CHAIN CO.., Ltd 
MANCHESTER, ENGLAND 
Agents throughout the world 
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THIRD WORLD 
PETROLEUM CONGRESS 


Detaits of the Third World Petroleum 
Congress are already being arranged and 
April 1st, 1940, has been set as the final 
date cn which registrations can be re- 
ceived. Those planning to present papers 
are requested to send them to Dipl.-Ing. 
Herbert Kahno, general secretary of the 
Congress, Dorotheenstrasse 36, Berlin,N.W. 
7,Germany, by February 1st of that year. 

The Congress, which is to be held from 
June 9th to June 15th next year, will bring 
the members to a country where the oc- 
currence of natural petroleum is scarce, by 
comparison to other countries. It is in 
Germany, however, that processes have 
been invented and developed whereby 
liquid and gaseous products are obtained 
from indigenous coal and the nation has also 
contributed materially to the technique of 
petroleum treatment in those countries pos- 
sessing a fully-developed oil industry. 

Following the precedent of the two 
previous congresses in London (1933) and 
Paris (1937), the scientific work of the 1940 
Congress will be divided into plenary and 





General 


sectional meetings. reports will 
summarize the main aspects of various 
technical problems and specialized topics 
will be presented through the medium of 
papers and their discussion in section 
meetings. The scientific work will be 
supplemented by tours and excursions of 
both technical and social interest before and 
after the Congress. Special visits and func- 
tions will be arranged for ladies taking part 
in the Congress and arrangements are 
being made for tours to Vienna and Cologne 
as well as to the exhibition of chemical 
apparatus (Achema) at Frankfurt. 

The Third Congress is being held under 
the patronage of Ministerpraesidenten Field- 
Marshal General Goering while Herr Funk, 
Reichs-Minister of Economics and Pres- 
ident of the Reichsbank, will serve as 
honorary president. The president of the 
Congress is Prof. A. Bentz, commissioner 
of Field-Marshal General Goering for the 
exploitation and production of oil. The 
following vice-presidents have so far been 
elected: Dr. E. R. Fischer, general deputy- 
president; Prof. A. W. Schmidt, scientific 
organization, and Director Hans Brochhaus, 
finance and organization. 


MEXICO 


(Continued from page 102) 


amount nearly 8,000,000 ounces were taken 
from current production and the balance 
from prior years’ stocks or demonetized 
coinage. In addition it purchased and held 
some 2,500,000 ounces of newly mined 
metal which we assume will be coined later. 

Secretary of Treasury Morgenthau made 
the official statement nine days after the 
expropriation decree of President Car- 
denas that ‘in view of the decision of the 
government of the United States to re- 
examine certain of its financial and com- 
mercial relationships with Mexico, the 
Treasury will defer continuance of the 
monthly silver purchase arrangements with 
Mexico until further notice.”” The Depart- 
ment of Commerce reports show, however, 
that instead of curtailing or deferring con- 
tinuance of the purchasing arrangements 
with Mexico, the United States purchased 
$60,600,000 worth of gold and silver during 
the first eight months of 1938 as compared 
to $48,800,000 during the same period in 
1937. 

The total Mexican silver absorbed by the 
United States Treasury in 1938 amounted to 
35,000,000 ounces contributed by the 
Mexican Government in addition to Mex- 
ico’s 1938 mining production of 85,000,000 
ounces. 

That the continuance of the U.S. Govern- 
ment’s silver purchasing policy has been 


a God’s-send to Mexico is revealed by 
EL UNIVERSAL in Mexico, D. F. on No- 
vember 28, which said: 


“Bankers and business men are worried 
over the possibility that the United 
States Treasury will suspend silver pur- 
chases . . . There would be, to begin with, 
a sharp decline in price, which would prob- 
ably bring silver down to the level of the 
industrial metals . . . Therefore, a catas- 
trophic decrease in prices would cause a 
semi-paralyzation of the mining industry 
. . . The volume of exports from Mexico 
to the United States during the first eight 
months of 1938 was $9,000,000 under that 
for the same period of 1937. However, 
this decrease was largely compensated by 
exports of gold and silver which increased 
from $48,000,000 to $60,000,000 . . . Were 
it not for this fortunate increase we would 
have felt the consequences of the decrease 
in oil exports in all their magnitude. And 
undoubtedly we would feel these con- 
sequences in the event that with the 
triumph of the opponents of the Roosevelt 
policy, the feared suspension or post- 
ponent of silver purchases should take 
place. We would not be able to import— 
since we would not be able to pay for them 
—many articles essential for the life of the 
collectivity, such as wheat and corn, 
which we have imported in large quanti- 
ties during the eight months from Janu- 
ary to August, 1938. Local sales would 
likewise decrease; many factories would 
shut down and we would enter into 4 
period of acute crisis.” 
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PINION AND RING 
GEARS WHICH PROVIDE 
DISPLACING ACTION 


Substantially Reduces Pumping Costs 


The new GUIBERSON High-Pressure Rotary Pipe Line Pump definitely 
offers the pipe line company, refiner and producer the opportunity to 
reduce pumping costs — for the following reasons: 


LOWER FIRST COST. First cost of the pumps is 10% to 20% less 
than for competitive types, due to the lighter weight, compactness and 
simplicity. 


HIGH EFFICIENCY. Guiberson Rotary Pumps operate with high 
efficiency at constantly high operating pressures, assuring day by day 
economy of operation. 


MAXIMUM DURABILITY, in the Guiberson Pump, results in mini- 
mum maintenance expense. The pump is constructed of few, sturdy parts, 
and the especially hardened gears that perform the pumping operation 
are non-corrosive and successfully withstand abrasion. 


SOME OUTSTANDING ADVANTAGES are Non-Pulsating Flow, Non- 
Trapping of fluid, High Speed, rendering direct drive by gas or Diesel 
engine or electric motor practical, and Easy Portability. 


SALES — SERVICE. Sales and service engineers, and field service 
men, are available at all times, for counsel, cost estimates, installation 
and upkeep service. Complete catalog on request. All pump sales are 
made direct to the users and only by The Guiberson Corporation. 


THE GUIBERSON CORPORATION ..... BOX 1106, DALLAS, TEXAS 
Tulsa, Okla. Kilgore, Tex. Kermit, Tex. Houston, Tex. Salem, Ill. 
Newark, O. Denver, Colo. 


Los Angeles: The W. R. Guiberson Co. Export: I. Frank Brown, New York City 
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Summary of the Technical and General Literature 


Dealing With Colombia; Compiled and Edited by 


Dr. 0. W. Willcox 


Although there is a large amount of information 
about Colombia printed in Spanish, not a great deal 
is to be found in English publications that are ac- 
cessible to the general reader. Below are given titles 
of books that are likely to be found in a large 
public library. To these are added papers and 


TRADE MARK REG. 


GROSS TARE 


reports of a technical nature printed in the leading 
petroleum journals. 


General 


History of Colombia, by J. M. Henao and Gerar- 
do Arrubla, in two volumes. English translation by 


TRADE MARK REG, 


GROSS 
att 


Tare 


The Accepted Standards of 
Pennsylvania Bright Stock 
Excellence Since 1900 


ASTM POUR POINT 


10. 615 VAY 25 


ASTM CONRADSON CARBON .8 1.0 1.2. 1.5 


ASTM COLOR. 


3\2 4 5 6 


Manufactured Solely by 


THE CONEWANGO REFINING CO. 


Warren, Pennsylvania, U.S.A. 


ABSTRACTS 


J. Franke Rippy; this standard work tells the in- 
teresting history of Colombia from the earliest 
introduction of civilization down to the present 
time. 

Conquest of New Granada, by Cunningham 
Graham. This is a stirring account of the subjuga- 
tion of the region by the early Spanish conquistadors, 

Colombia—by Phanaer Eden. A general descrip- 
tion and discussion of conditions in the country. 
(1919). 

A History of Diplomatic Relations Between 
Colombia and the United States, by J. Franke 
Rippy. 

Credit Position of Colombia. Institute of 
International Finance. Describes the situation as it 
existed in 1929, with particular emphasis on basic 
economic features. 


Handbooks 


The South American Handbook, 1938. This 
standard reference book has 24 pages devoted to 
condensed information about ports, railways, air 
lines, rivers, chief cities, hotels, agricultural prod- 
ucts, lands, forests, mineral wealth, exports and im- 
ports, currency, weights and measures. There is also 
a brief history of the country and an outline of its 
governmental system. 

Colombia—A Commercial and Industrial 
Handbook, by P. L. Bell, issued by Bureau of 
Foreign and Domestic Commerce, Washington 1921. 
This work is somewhat out of date but still contains 
some valid information; the same remark applies to 
the next citation. 

Colombia Year Book, by A. Martinez, 1927. 


Other Reference Books 


Encyclopedia Britannica; see article on Colom- 
bia. 

The Science of Petroleum, vol. 1, pages 
111-117. A chapter on Colombia gives a condensed 
outline of the geology and particularly of the known 
or suspected oil-bearing formations. 

Petroleum Developments and Technology: 
issued annually by the American Institute of 
Mining and Metallurgical Engineers. The later 
volumes contain chapters on developments and oil 
production in Colombia. 


Travel 


Vagabonding Down the Andes, by Harry Frank. 
Gives the experience of a traveler, and observations 
on the people. 

Colombia, Land of Miracles. Blair Niles 
(1925). 

Up the Amazon and Down the Magdalena, 
by H. J. Morgan. 

Quito to Bogota, by A. C. Veatch. 

Conditions in Colombia, P. L, McGreal, Oil & 
Gas Journal, vol. 23 (1924) No. 14, p. 34. A report 
of four years’ experience in Colombia. 


Novels 


The Vortex, by Jose Eustasio Rivera. Useful for 
obtaining local color. 

Carmen Ariza, by Frank Stocking. In this novel 
part of the scene is laid in Colombia. 

Trangressor in the Tropics, by Negley Farson. 


Periodical 


Colombia: a monthly magazine in English and 
Spanish under the auspices of the Colombia- 
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FROM NOW ON, Colombian Operators 


da, 7000 Ibs. 


Steel Casing 


Hercules Sope B_ Forged 
ea 
test. 





Hercules Combination Thread 

Pumping and Flowing Tee 

—nickel chrome steel—3000 
Ibs. test. 





F you have been searching for 

equipment that provides safer, 
more-efficient hook-ups, you will 
be interested to know that: 


Lloyd G. Ensign, export repre- 
sentative for the Hercules Tool 
Company, is now on his way to 
Colombia where he will demon- 
strate the outstanding advan- 
tages of HERCULES Casing 
Heads, Tubing Heads and Hang- 
ers, Pumping and Flowing Tees, 
and Polish Rod Stuffing Boxes. 


Although HERCULES Equip- 
ment is new to Colombian fields, 
it has been thoroughly proven in 
the fields of North America dur- 
ing the past 14 years. 


Colombian Operators can stand- 
ardize on HERCULES Equipment 
with the assurance that it will 
provide utmost safety, economy 
and efficiency. Write for new 
1939 Catalog, or see 1939 Com- 
posite Catalog, pp. 976-979. 


HERCULES TOOL COMPANY 


GENERAL OFFICES: Kennedy 
Bldg., Tulsa, Okla., Box 286, Phone 
3-9158—Cable Address: HERTOCO. 


EXPORT SALES REPRESENTA- 

TIVE: Lloyd G. Ensign, 30 Rocke- 

feller Plaza, New York City—Cable 
Address: ELLGEN, 


Can have MORE-EFFICIENT HOOK-UPS 





Hercules Duplex Polish Rod 
Stuffing Box. 





Hercules Forged Steel Tub- 
ing Hanger—for use in Berry 















American Chamber of Commerce, New York. The 
current and back numbers of this magazine contain 
a great variety of information on industrial, com- 
mercial and general conditions. 


Geography and Geology 


Bibliography of Geological Maps of Colom- 
bia; may be obtained from American Geographical 
Society, New York. 

Map of Colombia. World Petroleum, March, 
1939, p. 29. Shows refineries, concessions and 
active oil fields. Size 25x36 in. 11 colors. 

Geology of Colombia Oil Fields. L. G. Huntley 
and Shirley Mason in Oildom, 1922, vol. 13, No. 11, 
page 41. 

The Meta Oil Region of Colombia, described in 
Oil Engineering and Finance, vol. 2, p. 359, by H. C. 
Wilcox. 

Geology and Oil Resources of Colombia, by 
Elfred Beck. Economic Geology, vol. 16 (1921), No. 
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7, pp. 457-473. Discusses topography, underground 
waters, stratigraphy and oil bearing formations. 


Oil Fields 


Development in Barco Concession, by C. O. 
Willson, Oil & Gas Journal, December 15, 1938, 
p. 18. 

The Barco Concession and the Colombia 
Petroleum Co.; Oil Weekly, December 21, 1936, 
p. 16. The development of the Barco concession is 
described. A map shows the location of Rio de Oro 
and Petrolea fields in the concession. 

Oil Fields of Colombia, by C. C. A. Lee, 
Petroleum Times 1924, No. 292, p. 221. In a report 
to the Department of Overseas Trade the importance 
of transport facilities in the future development of 
Colombia is pointed out both as regards the oil 
industry and practically every other branch of 
activity. 





The Oil Fields of Colombia. National Petro. 
leum News, 1924, No. 35, p. 48. At this time the 
Tropical Oil Co. had 19 drilling rigs on its De Mares 
concession in interior Colombia, with a field force 
of 300 foreign employes and 3100 natives. 

Oil Fields of Colombia. H. W. Driggs, Petro- 
leum World, 1924, No. 10, p. 44. Describes and 
discusses drilling conditions, marketing conditions 
and potentialities of production. 

Oilfields of Colombia. M. J. Stephen, in Petro- 
leum Times, vol. 9, 1923, p. 745. 

Oil Fields of Colombia. Launcelot Owen, in 
Oil Engineering and Finance, 1924, No. 103, p. 
624. Gives data on geography, geology, and oil and 
gas indications; shows correlation of Colombia 
territory belt with other fields. 

Oil Fields of Colombia. A. Martinez, in Oil & 
Gas Journal, 1924, No. 30, p. 119. Discusses petro- 
leum production, the oil bearing formations, chief 
concessions, oil legislation and public policies. 

Oil Fields in Colombia; Petroleum Gaz., May, 
1918. Petroleum Zeit. (in German). Discusses the 
Sinus River oil fields, and a loss of $1,500,000 by 
the Standard Oil Co. in unsatisfactory developments. 
Particulars are given of the Magdalena coal and 
oilfields 400 miles from the coast; also oil from the 
region of Maracaibo Lake. 


Development and Production 


Petroleum Operations in Colombia. G. 
Howell, in Oil Engineering and Finance, vol. 3, 
p. 491. Describes the operations of the Tropical 
Oil Co. 

Petroleum Development in Colombia. Petro- 
leum Engineer, August, 1937, p. 122. Describes the 
great difficulties encountered and how they are 
overcome. 

Colombian Petroleum Co. Oil, Paint and Drug 
Reporter, April 26, 1937. Discusses the purchase of 
the Carib syndicate’s holdings in Colombia Petro- 
leum Co. by Socony-Vacuum Oil Co. and The 
Texas Co., amounting to practically 100 percent. 

Petroleum in Colombia and Peru. Oil & Gas 
Journal, December 31, 1936, p. 134. Discusses con- 
tinued exploration on the Barco concession under 
the new joint control of The Texas Corp. and the 
Socony-Vacuum Oil Co., Inc., also the enlarged 
production from proven fields in Colombia and 
Peru, by subsidiaries of Imperial Oil Co., Ltd. Maps 
show the pipe lines, refineries and oil fields of 
Colombia and Peru. 

Colombia. World Petroleum, March, 1931, pp. 
217-223. This article describes the oil industry of 
Colombia, which at the time wsa producing 20,000,- 
000 bbl. of oil per year. The text is illustrated by 
numerous pictures, maps and tables. 

Colombia. Petroleum Times, November 2, 1929. 
Shows petroleum developments in Colombia, with 
map showing the various concessions. 

Petroleum Production in Colombia. Oildom 
1923, vol. 14, No. 12, page 51. Describes plans of the 
Imperial Oil Co. of Canada and the Tropical Oil Co. 
to build a 350-mile railroad from the mouth of the 
Magdalena River. 

Oil Possibilities of Colombia, Chester W. 
Washburne and K. D. White, in Oildom, 1922, vol. 
13, No. 8, p. 23. Discussion of current information. 

Colombia Oil Developments in 1922. J. H. 
Sinclair and E. B. Hopkins. Transactions of Ameri- 
can Institute of Mining and Engineers. April 1923, 
No. 1214-P. Gives an outline of activities at that 
time. 

Petroleum in Colombia. Petroleum Times, 
1922, vol. 8, p. 979. The Texas Co. enters the field by 
purchasing acreage. 

Finally, those who read Spanish are advised to 
consult the studies and other material issued by the 
Colombian Departmento de Minas y Petroleo, 
Bogota.—Ed. 
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CHEMICO Projects and 


Equipment include: 


SLUDGE CONVERSION PLANTS 


The complete installation for highly 
efficient and economical large-scale acid 
recovery. 


CONTACT ACID PLANTS 


for making new acid from hydrogen-sul- 
phide gas or sulphur, and for fortifying 
concentrated sludge acid to the higher 
strengths required by modern treating 
methods. 


ACID SLUDGE SEPARATORS 
Open-tank type. 


PRESSURE SLUDGE SEPARATORS 


PRESSURE TREATERS 


for further clarification of separated 
acid. 


DRUM-TYPE CONCENTRATORS 


The best direct -fuel- fired type. Most 
efficient and economical for high concen- 
tration of large continuous quantities of 
acid. 


FLASH-FILM-TYPE CONCENTRATORS 


The improved steam-heated vacuum type 
especially suitable for small capacities 
and where cheap steam is available. 


All CHEMICO Equipment 
is time tried and proven 
in many installations. 











Plant design, processes and 
equipment for refineries of 
every size and for acid of 

any purity and strength. 


HEMICO has the widest refinery ex- 
perience, the most efficient patented 
processes and equipment, and the best 
construction department to handle your 
refinery acid project from inception to 
delivery of completed facilities with crew 
trained for full-capacity operation. 


All CHEMICO design, structural erec- 
tion and apparatus installation and inter- 
connection are under the direction of in- 
ternationally prominent Engineers. Pre- 
liminary experimentation and process 
development or modification, where de- 
sirable, are based upon our own labora- 
tory and pilot-plant determinations. 
Complete responsibility is assumed for de- 
sign, construction, equipment co-ordina- 
tion, and for performance of the whole 
plant and of all integral units. 


Contracts are usually made upon a fixed 
fee or lump sum basis, with acceptance 
and payment asked only after proof by 
test that all promises are fulfilled. 


Individually engineered acid recovery 
facilities as provided by CHEMICO for 
the specific refinery needs afford com- 
plete assurance of economical initial in- 
vestment and maintenance, ample capac- 
ity and the required acid purity and 
strength. 


Let us suggest the solution to your acid 
problem, submit convincing performance 
data and refer you to what other 
CHEMICO installations are doing under 
similar conditions. 


CHEMICAL CONSTRUCTION CORPORATION 


MAIN OFFICES: 30 ROCKEFELLER PLAZA, NEW YORK 


European Representatives: Cyanamid Products, Ltd., 14 Finsbury Circus, E.C.2, London, England 
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INTERNATIONAL REPORTS 


Tue AvustTRALIAN Minister for the In- 
terior recently stated in the House of 
Representatives that ‘“‘While actually no oil 
in commercial quantities is being obtained, 


it is considered that the search for oil in 
Australia has progressed materially as a 
result of the expenditure incurred by the 
government.”’ During the year 1937 a total 








9) ANYWHERE 
ANYTIME 


&6 LEVELANDS”’ have been eminently successful for excavating thousands 
of miles of pipeline ditches. Digging speeds from | ft. to 33 ft. per minute. 

Digging width 1 ft. to 2% ft. Depth, to 5% ft. 

Maximum efficiency and dependability are secured by thoroughly modern 

design of highest quality, embodying a predominance of fine alloy steels, anti- 

friction bearings with working parts sealed against dirt, running in oil. Replace- 

ments confined to a few wearing parts, easily serviced in the field. 

Cleveland also manufactures modern equipment for laying pipe and filling 

trenches. All ‘‘Clevelands’’ are easily transported on motor truck or trailer. 

We invite your inquiry. 
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The CLEVELAND 
TRENCHER COMPANY 


20100 St. Clair Avenue 
Cleveland, Ohio 
U.S. A. 





Little Chicago—the ¢ 


Ccurtesy Lane-Wells Co. 


of not less than £78,900 was advanced 
to companies for geological survey work 
and test drilling at Roma, Hutton Creek 
and Arcadia (in Queensland), Kulnura and 
Mulgoa (New South Wales), and at Lakes 
Entrance and Longford (Victoria). The 
government had purchased four drilling 
rigs for renting to these companies. An ex- 
penditure of £4,010 from the special 
Prospecting for Petroleum Trust Account 
over this period comprised a contribution of 
£4,000 by the Commonwealth to the fund 
provided jointly by the Victorian and 
Commonwealth governments for scout 
drilling in Gippsland, Victoria, and the bal- 
ance represented administrative expenses. 

The Commonwealth Oil Advisory Com- 
mittee has reported the existence in Vic- 
toria of a layer eight miles square of oil 
sands varying from 20 to 40 ft. in thickness 
and having an oil content of not less that 
4,170,000 bbl. The oil is under no natural 
pressure and commercial production is im- 
practicable except by pumping or some 
form of repressuring, which will require 
that the entire area be under one control. 
The damage done by previous drilling must 
first be remedied by cementing off water 
sands at a cost estimated to be from 
£55,000 to £80,000. 

Existing interests are not equipped fi- 
nancially or technically to carry out the 
necessary operations. 


A WILDCAT well at Lobato, in the state 
of Bahia, Brazil, recently struck what is 
reported to be a high grade of paraffin-base 
oil under small pressure at a depth of about 
700 ft. A few barrels of the 0.81 gravity 
crude were recovered and yielded under 
laboratory distillation, commencing at 60 
deg. C., 20 percent of gasoline, 10 percent 
kerosene, 20 percent gas oil, 25 percent 
lubricating oil, 20 percent heavy oil and 
paraffin base grease, and five percent coke 
and distillation loss. This discovery will be 
dealt with in detail in the forthcoming 
annual drilling number of WorLD PETRO- 
LEUM. 


THe ANNUAL Refinery Issue of WorLD 
PETROLEUM, 1938, contained on pages 


76 to 79 an article by Smoley, Schutte and ff 


Davis concerning different processes of 
solvent refining and dewaxing and listing 
the different plants erected throughout the 
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TRACTOR MOUNTED SHOT HOLE DRILL 


ex- Views of Independent seis- 
mograph operations now being 
ve carried on in Colombia. Experi- 
und enced crews are available for 
work in all foreign countries. 





% You are invited to send for the 
illustrated booklet, ‘Seismograph 
Exploration in the Search for Oil’’ 
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SHOOTERS EQUIPMENT MOUNTED ON MULES 


TRANSPORTATION OF CABLE REELS 
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REDUCE “nown rime” 


with AIRETOOL’S greater 
SPEED- POWER - DEPENDABILITY 


® More and more refinery engi- 
neers are looking ahead and 
specifying Aijiretool Cleaning 
Equipment. This good judgment 
is reflected in the many records 
of lowered cleaning time and 
fewer tube replacements in re- 
fineries equipped with Airetool 
Cleaners. 

When “down time” is an 
important item you can not afford 
to be without Ajiretools and 
especially when that occasional 
TOUGH JOB comes along. 
Whether it's in the larger tubes 
or in the smallest heat ex- 
changer tubes . . . Airetool’s 
faster speed . . . greater power 

. longer life will solve any 
coke condition in which they 
can enter. 

For engineering advice on 
your tube cleaning problem, 
write direct. For parts or service, Sy 
wire. Latest bulletin now availa- gb ee 
ble; it should be in every re- ua i, 
finery engineer's file. 


THE AIRETOOL MFG. CO. 


SPRINGFIELD, OHIO 
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| SWANSEA DOCKS is one of the greatest 
oil ports in Great Britain. 

j Important oil depots have also been estab- 

lished at CARDIFF and at PENARTH 

(Harbour). 


SITES FOR NEW DEPOTS 
ARE AVAILABLE 


For information apply to the respective 
Dock Managers or to :— 


W. J. THOMAS, 
Chief Docks Manager, 
Great Western Railway, 


CARDIFF 
Paddington Stn., London, W.2 





OlL TANKERS AT SWANSEA DOCKS 
JAMES MILNE, General Manager, 


world. Among others, two Bari-Sol plants 
and the Standard Franco-Americaine plant 
were mentioned under the respective head- 
ings of the Bari-Sol Process and Other 
Processes. 

Separator-Nobel has called attention to 
the following points and requests that 
World Petroleum publish this supplement- 
ary information: 

These three plants are operated in prin- 
ciple according the same process—the 
Heavy Solvent Centrifugal Dewaxing Proc- 
ess. The denomination Bari-Sol adopted by 
Sharples and Max B. Miller for the Ameri- 
can plants means ‘“‘heavy solvent,”’ and to 
this group of solvents belongs ethylene di- 
chloride as used in those plants as well as 
trichlorethylene as used in the French plant. 
The process and centrifuges used were de- 
veloped about simultaneously, in America 
by Sharples and Max B. Miller and in 
Europe by Akt. Separator-Nobel. The 
process and design are protected by patents, 
and an agreement was made in 1936 
whereby rights and technical information 
were mutually exchanged between the com- 
panies, sale of the process and centrifuges 
being handled in America by Sharples and 
Max B. Miller and in Europe by Separator- 
Nobel. 

Thus the Bari-Sol and Heavy Solvent 
Process are technically and commercially 
almost identical, especially since Separator- 
Nobel are also using ethylene dichloride as 
a basic solvent. 

A complete table of heavy solvent cen- 
trifugal dewaxing plants erected or on 
order throughout the world gives a total 
capacity of 54,450 bbl. per day. The heavy 
solvent dewaxing plants represent about 
13.8 percent of this, and the process ran- 
ges as third so far as total capacity is 
concerned. 
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